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CHAPTER I
INTRODUCTION AND STATEMENT OF THE PROBLEM
One of the educational innovations of the New Technology 
has been the application of modern learning theory to teach­
ing/learning techniques. Such programs usually start with 
specific objectives which can be measured in terms of the 
students' performance, record some measure of the students' 
ability to perform the objective prior to its being taught, 
teach the objectives in small incremental steps, usually by 
presenting materials in the form of programmed lessons and 
measure the students' ability to perform the objective after 
it has been taught. The primary advantage of such a system 
of instruction is that it is self-teaching and each student 
can proceed with the prescribed learning process at his own 
pace.
Educators have attempted to apply individualized in­
struction to almost every area of education. A handbook for 
teachers from the National Education Association (1964) 
reported that individualized instruction booklets, usually in 
the form of programmed texts, are available in more than five 
thousand areas. However, the success of individualized 
instruction as opposed to traditional teaching methods is 
still a moot question. An Education U. S. A. Special Report 
was prepared in 1971 concerning the effectiveness of indivi­
dualized instructional techniques. Programs being taught by
- 1 -
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individualized instruction methods were studied in forty-six 
(N = 46) school systems. Seventeen of the programs studied 
reported that those students participating in individualized 
instruction programs performed better than students who were 
taught the same materials via the traditional approach. 
However, further clarification of these results seems to be 
in order. First, student success was measured in terms of 
their performance on criterion-referenced tests developed 
specifically for testing students enrolled in the individ­
ualized instruction programs. Since these tests were prepared 
especially to measure the progress of the students through 
particualr individualized instructional programs, they may 
be biased in favor of these programs. Second, feedback from 
the questionnaires also revealed that most of the programs 
were not compared through the use of a scientific statistical 
approach (Appendix C). The lack of a pretest, inability to 
randomly select participants and the inability to control 
other extraneous variables prevented objective evaluations 
of most of the programs.
The Duluth Minnesota Public Schools compared students' 
academic achievement scores by administering the Iowa Test 
of Basic Skills (ITBS) and found no significant difference 
between the achievement scores of students participating in 
individualized instruction classes and achievement scores of 
students taught in the traditional manner. However, accord­
ing to Giroux, Director of Planning and Evaluation for the 
Duluth School System, the evaluation was "not conducted in
-3-
the context of a controlled research design -with statistical 
analysis" (Giroux, 1974).
How effective are individualized instruction programs? 
While most educators seem to favor individualized instruc­
tional methods over traditional, there is not sufficient 
evidence to cause us to know that this type of instruction 
is more effective. Do the academic achievement scores of 
students who are participating in individualized instruc­
tional programs compare favorably with the academic achieve­
ment scores of students who are taught by traditional 
methods? If so, do the two groups' achievement scores 
compare favorably for students with different levels of 
ability? These are some of the questions which were 
investigated in the present study.
Statement of the Problem
The problem investigated in this study was to compare 
the academic achievement of students participating in an 
individualized instruction program with the achievement of 
students taught in a traditional manner. Stated more speci­
fically, the purpose of the present study was to compare 
the mathematics achievement of seventh-grade students who 
were participating in an individualized mathematics program 
(Continuous Progress Mathematics) with the mathematics 
achievement of seventh-grade students who were not partici­
pating in the individualized mathematics program but who 
were taught by traditional methods.
•4-
Hypotheses Tested in the Study 
In order to investigate the problem of the study, 
several hypotheses were tested. The null form of these 
hypotheses was as follows:
Ho 2̂ There is no statistically significant
difference between the mathematics achieve­
ment gain shown for those seventh-grade 
students who participated in the individual­
ized mathematics program and the mathematics 
achievement gain shown for those seventh- 
grade students who did not participate in 
the individualized mathematics program but 
were taught by the traditional method.
HOg There is no statistically significant
difference among the mathematics achievement 
gain scores recorded for seventh-grade 
students from three different ability groups.
Ho2 There is no statistically significant
interaction between the two independent 
variables of Type-of-Teaching (individual­
ized instruction or traditional) and Ability 
Level (superior, average or below average) 
as reflected in the students’ mathematics 
achievement gain scores.
H04 There is no statistically significant
difference among the mathematics achievement 
gain scores recorded for seventh-grade students 
from three different ability groups who had 
participated in an individualized mathematics 
program.
Definition of Terms 
In order to avoid multiple interpretations of certain 
terms used in the present study, the following explanations 
and definitions are given:
1. Individualized-Instruction Mathematics Teaching: The
method of teaching mathematics used by part of the
-5-
participating instructors which was proposed by the 
Continuous Progress Mathematics program and explained 
in Chapter III.
2. Traditional Mathematics Teaching: The method of teach­
ing mathematics used by part of the participating 
instructors which involved the customary method of 
teaching-lecture, assignments, review and test.
3. Pretest Mathematics Achievement ScoreÇs): The achieve­
ment percentiles recorded for the student participants 
from the first administration of the Metropolitan '70 
Achievement Test (Metro '70) (Form F).
4. Posttest Mathematics Achievement Score(s): The achieve­
ment percentiles recorded for the student participants 
from the second administration of the Metropolitan '70 
Achievement Test (Form G).
5. Mathematics/Achievement Gain Score: The arithmetic dif­
ference between the pretest mathematics achievement 
score and the posttest mathematics achievement score.
6 . Experimental Group/CPM Group: Those seventh-grade stu­
dents who participated in the Continuous Progress 
Mathematics program.
7. Control Group/Traditional Group: Those seventh-grade
students who participated in the study but who were 
not participating in the Continuous Progress Mathema­
tics program.
8 . CPM Instructors: Those participating instructors who
-6-
taught mathematics with the Continuous Progress 
Mathematics system.
9 Traditional Instructors: Those participating instruc­
tors who taught mathematics by the Traditional Teaching 
method of lecture-assignment-test.
10. High Ability Students: Those student participants who 
scored above the 75th percentile (DIQ = 111) (national 
norms) on the Otis-Lennon Mental Ability Test.
11. Average Ability Students: Those student participants who 
scored between the 40th percentile (DIQ = 96) and the 75th 
percentile (DIQ = 111), range 40 through 75, on the Otis- 
Lennon Mental Ability Test.
12. Low Ability Students: Those student participants who
scored below the 40th percentile (DIQ = 96) on the Otis- 
Lennon Mental Ability Test.
Assumptions Made in the Experiment
Certain assumptions were made about the students, the 
data collection instruments and the teaching methods used 
in the study. The most important of these assumptions were 
as follows :
(1) It was assumed that if one accepts the individual 
student as being unique and different from all 
other students and believes that students learn 
and retain different amounts of content at differ­
ent rates, then it seems logical to assume that 
instruction for different students should be
-7-
individualized insofar as possible. Theoreti­
cally, individualized instruction which allows 
students to progress at their own pace should 
be less frustrating and more productive to 
students.
(2] It was assumed that the two populations of 
students were a true representation of the 
seventh-grade students enrolled at the public 
school system sponsoring the experiment. It 
was further assumed that the randomly-selected 
samples of high, average and low mental-ability 
students were a true representation of their 
parent populations.
(3) It was assumed that the data collection instru­
ment, the Metropolitan '70 Achievement Test 
(Advanced Level: Forms F and G), was a valid
and reliable instrument for measuring the 
mathematics achievement gain scores of the 
seventh-grade students in the experimental and 
control populations. It was also assumed that 
the items contained on the mathematics subtests 
of the Metro '70 measured the types of materials 
being taught in the experimental and control 
classes.
Limitations of the Study 
Certain limitations were placed on the study in order to 
make it a reality. Without these limitations, the parameters
-* 8 -
of the data collection could not be properly set. The follow­
ing limitations were established for the study:
Population Limitations
First, the student populations were limited to those 
seventh-grade students who were enrolled in and attending 
(full time) the public school system where the study was 
conducted. The experimental population, those students who 
were taught with the CPM method, contained approximately 
five hundred twenty-five (N = 525) students; and the control 
population, those students who were taught by the traditional 
methods, contained approximately one thousand (N = 1,000) 
students.
Instrument Limitations
Second, the students’ achievement scores were limited 
to only three subtests of the Metropolitan ’70 Achievement 
Test (Advanced Level: Forms F and G). These three subtests
were (1 ) mathematics computation, (2) mathematics concepts 
and (3) mathematics problem solving. There is no doubt that 
the teaching methods used may have affected the students’ 
achievement in other academic areas.
General Procedures Used in the Study
Two groups of seventh-grade students were used to com­
pare the differences between mathematics achievement of 
students taught by two different methods. The first group, 
experimental students (N = 525) , was taught mathematics by 
the Continuous Progress Mathematics (CPM) system. The
-9-
second group, control students (N = 1,000) was taught mathe­
matics by the traditional method. In order to determine the 
amount of achievement gained by each group, the Metropolitan 
* 70 Achievement Test was given as a pretest (Form F) at the 
beginning of the school year and again as a posttest (Form G) 
at the end of the year.
A computer was used to randomly select one hundred fifty 
(N = 150) students from the experimental and control popula­
tions. Randomly-selected students were further divided into 
three mental ability groups: (1) high mental ability (above
the 75th percentile on national norms), (2) average mental 
ability (between the 40th and 75th percentile on national 
norms) and (3) low mental ability (below the 40th percentile 
on national norms). Pretest-posttest mathematics achieve­
ment gain scores were compared for the different mental 
ability groups that were taught by the two different methods. 
A more detailed explanation of the methods and procedures 
used in the study is presented in Chapter III.
CHAPTER II 
REVIEW OF RELATED RESEARCH
One of the greatest challenges to the individual class­
room teacher has been to meet the individual differences 
that exist among pupils. Individual differences have long 
been recognized by such educators as Piaget (1963) , Clymer 
and Kearney (1962) and Goodlad and Anderson (1963).
Piaget (1963) inspired the study of the development of 
children's thinking and thus a more realistic view toward 
readiness for learning. He was concerned primarily with 
the developmental stages through which children pass as 
they learn to accommodate the various stimuli which confront 
them. Piaget suggested that it is important to find each 
child's level of ability to function on the symbolic level 
as well as through concrete manipulations. Students at the 
junior high level are usually considered to be in the stage 
of development known as "Formal Operational Thought".
Johnson (1955) summarized the importance of Piaget's 
work in relation to individual differences in the following 
statements: First, the child must reach his own understand­
ings; they cannot be handed to him ready-made. Second, mere 
acquisition of concrete experiences will not yield understand­
ings; the elements of the experiences must be identified 
and processed (categorized). Third, in spite of the child's
-10-
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apparently innate capacity for acquiring some understand­
ings, he may need considerable help in learning to process 
his experiences. Fourth, this processing will require that 
the child handle a variety of types of stimuli in an inte­
grated rather than an isolated fashion. Fifth, because of 
his restricted experiences and thinking abilities, there 
are limits beyond which a child cannot progress through a 
particular stage of development (pp. 565-578).
To further complicate the matter, students develop at 
different rates at different times during their life. Such 
factors as their backgrounds, sex, race, social class, goals, 
needs, motivations and abilities can affect their levels of 
development. This would create no real problem if children 
were grouped on these factors, but they start to school 
according to only one factor--age. Consequently, most 
classes contain many different levels of ability and devel­
opment. Educators recognize this fact and have tried to 
make some adjustments for individual differences. Three 
of the most common methods of coping with individual dif­
ferences among students are discussed in this section of 
the literature.
Advancing Gifted Students: "Skipping" Grades
One of the most common practices in times past was the 
advancement of gifted students to a level commensurate with 
their academic/mental ability. This was commonly known as 
"skipping" grades. Educators soon discovered, however, that
-12-
the social and interpersonal adjustment problems which the
advanced students encountered were many and varied and the
benefits gained in the academic areas were far outweighed
by the losses encountered in social adjustment (Sigel,
1958). Sears (1959) offered an alternative reason for the
advancement of gifted students in the following statement:
For many years now educators have advanced 
gifted children under the guise of 'letting 
them proceed at their own rate'. Perhaps we 
should reexamine our motives when advancing 
gifted students. Almost without exception 
I have found that the students were seldom 
consulted and rarely in favor of being ad­
vanced. In nearly all of the cases studied 
(N = 727), the final decision to advance 
the students was made either to satisfy the
child's parents, the teacher or both.
(p. 132)
Most educators now believe that it is best, especially 
for the social development of children, to have them advance 
through the school grades with their agemates. Washburn 
(1953) states: "If the children have gotten along fairly
well together and can work and play as a team, the teacher
should have no hesitancy about letting them continue their
group experiences together year after year."
Intraclass Grouping
An alternate approach to handling individual differ­
ences has been intraclass grouping of students. The several 
small groups into which primary-grade teachers subdivide 
their classes for reading is probably the most familiar 
example of intraclass grouping. The use for such grouping 
varies, however--in purpose, in the content children study
-13
and in the criteria applied in organizing the subgroups.
Its usual purpose is to give children at low, intermediate 
(average) and high levels of intelligence or achievement 
the guidance each group needs for mastering the basic con­
cepts and skills of the curriculum. Purposes of intraclass 
grouping may also include providing opportunities for each 
child to participate in projects suited to his talents, 
interests and social needs.
In addition to the advantages just mentioned, there 
are several disadvantages to intraclass grouping. Some 
of the most objectionable ones are mentioned by Frandsen 
(1970) as follows: (1) Intraclass grouping can result in
a stigma being attached to a particular person or group 
of persons; (2) Intraclass grouping can result in much 
more work for the teacher and much less time spent with 
the entire class; (3) Intraclass grouping can stifle stu­
dents' motivation if they feel they do not have to strive 
to keep up with the group norm; (4) Intraclass groups are 
usually formed on the students' achievement levels rather 
than their ability levels.
In summarizing intraclass grouping, it may be said 
that intraclass grouping does not enjoy the popularity it 
once had. However, most classes in any school system are 
comprised of either defined or undefined subgroups. 
Individualized Instruction
Although intraclass grouping may simplify the problem
14-
of teaching heterogeneous groups, it does not meet all the 
needs of every child. For example, a particular fourth- 
grade child may need systematic, patient, individualized 
guidance in learning first-grade level phonetic and visual 
analysis techniques for identifying unfamiliar words. Such 
a situation would require individual help. Many teachers 
now use a variety of procedures to individualize instruction 
to each student's ability and needs.
This section of the literature survey contains the 
basic assumptions behind a program of individualized in­
struction and gives several examples of programs now in 
operation.
Duker (1972) has cogently summarized and contrasted 
the assumptions underlying individualized instruction. He 
states these five basic assumptions as follows:
(1) Learning is promoted by giving the learner
a part in determining what shall be learned, 
how it shall be learned and when it shall 
be learned.
(2) The amount learned should be consonant with 
the ability, the motivation and the interests 
of the learner.
(3) The pace of learning should also be suitable 
to the ability, motivation, pace and inter­
ests of the learner.
(4) Evaluation should be based on the progress 
of the learner rather than on a comparison 
with other learners or with arbitrary 
standards.
(5) Learning should never be an entirely solitary 
task so that there should be ample opportun­
ity for sharing one's unique learning 
experiences with others (p. 30).
-15-
These five basic assumptions are behind all individu­
alized programs of learning, and differences among programs 
of individualized education are more in terms of techniques 
than philosophy. It is obvious that these five basic as­
sumptions are in contrast with the implicit assumptions 
underlying the conventional approach to instruction. These 
were stated by Duker as follows:
(1) There are certain fundamental skills and 
knowledges which must be mastered by 
everyone.
(2) There is one logical sequence into which 
these skills fall and the primary skills 
preceding any particular secondary skill 
must be mastered before that skill can be 
taught.
(3) Any kind of fundamental differentiation of 
the above principles in the case of a par­
ticular individual is basically undemocratic.
(4) Since the child when he matures will have to 
be a part of many groups as he takes his 
place and role in society, group instruction 
is the most satisfactory way of learning and 
constitutes the soundest preparation for life.
C5) Since we live in a competitive society, it
is beneficial to evaluate a child's work in 
terms of the accomplishments and achievements 
of others (p. 30 and 31).
These two sets of basic assumptions are established on 
logical and empirical bases and both have been utilized by 
educators with varying degrees of success. Some of the dif­
ferent types of individualized educational programs are 
described in the studies presented in this section of the 
literature.
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The idea of individualized instruction is not really 
a new concept in education. The Winnetka (Illinois) Plan 
and the Dalton (Massachusetts) Plan were developed during 
the 1920's. In both the Winnetka and Dalton Plans, students 
were expected to undertake assignments or contracts and 
work at them at their own rates for as long as necessary to 
complete them within an allotted or contractual period. As 
students demonstrated their ability to complete contracts on 
time they were given more responsibility.
In the Dalton Plan, as operated in New York City dur­
ing the 1950's, students were given monthly assignments that 
were uniform for a specific grade level. Since the Dalton 
School enrolled children from high-income families, uniform 
assignments based on grade-level standards were given. Where 
individual differences in pupil ability made it unlikely 
that a particular child would be successful in completing an 
assignment, teachers were given the authority to lower their 
expectations and modify the assignments for that child so 
that he could continue to participate with the class as a 
whole. However, most parents found that slower pupils needed 
to be tutored (out of school) to keep them from falling be­
hind the school's achievement standards (Spaulding, 1970).
The Southside School in Durham, North Carolina, has 
adopted a modified version of the Dalton Plan for its stu­
dents to follow. Students are grouped into units (N = 20) 
called "prides", which meet and plan their learning schedules.
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Children are assigned to each pride on the basis of academic 
achievement, learning rate, sex, race and degree of sociali­
zation. Each student plans his daily schedule (with the 
help of his pride teacher) and attends the classes, performs 
the activities and meets the constraints needed to complete 
the daily plan. The students' daily plan schedules are 
approved as they move from one work station to another. 
Positive comments for quality work, creative ideas or prod­
ucts, or developing skills are also entered on the plan 
sheets. Individualization is achieved in this educational 
program by giving students several options for meeting the 
requirements established for different areas of learning 
such as reading, mathematics, spelling, science, social 
studies and health.
Another program of individualized education is The 
Borel Individualized System of Instruction (ISI) which was 
introduced and implemented in the Borel Middle School of 
San Mateo, California (Kramer, 1971). This individualized 
system of instruction consists of planning and conducting 
with each student a program of studies that is tailored to 
his learning needs and his characteristics as a learner.
The course of study is defined and organized through 
a series of sequential learning contracts. Each contract 
contains a specific learning objective stated in terms of 
what the student must do to demonstrate accomplishment of 
the objective (performance objective). The contract
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indicates the learning materials and procedures required.
The teacher serves more often as an educational consultant 
to each child rather than as an imparter of knowledge. The 
student initiates and completes each contract consulting 
with the teacher as needed. Each student must successfully 
complete one learning contract before he may progress to 
the next.
This section of the literature review has contained 
examples of programs of individualized instruction which 
have been implemented by different school systems. However, 
none of the programs presented was limited to the area of 
mathematics, but programs of individualized instruction in 
mathematics are presented in the next section of literature.
Studies Concerning Individualized Instruction 
in Mathematics
The purpose of the present study was to examine the 
differences between the achievement levels of students who 
were taught mathematics with an individualized mathematics 
program and students who were taught mathematics with a 
traditional (conventional) mathematics program. Perhaps 
detailed definitions of the two types of mathematics pro­
grams are in order (Fisher, 1967).
Individualized Mathematics Program
An individualized mathematics program is one that is 
actually tailored to fit the needs of the individual student 
It should include the following:
-19-
(1) Each student receives instruction at his own pace.
(2) A wide range of instructional materials is avail­
able in the classroom.
(3) Each child is permitted to progress at his own 
rate.
(4) Each child is permitted to meet with the teacher 
individually or in small group of students with 
similar problems.
(5) Each child is permitted to check his own work as 
he works through the assignments.
(6) The slow learner is not required to meet the 
standards of the group, and the bright child is 
permitted to explore areas of mathematics in 
which he is interested.
Conventional Mathematics Program
A conventional mathematics program has the following 
characteristics :
(1) Instruction is given to the entire class at one 
time and is in the form of lectures, demonstra­
tions and/or discussions.
(2) All students receive instruction from the same 
textbook.
(3) No differentiation is made in assignments to 
meet individual needs or abilities.
(4) All students are expected to progress through 
the development of a concept at the same rate
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and to cover a set amount of material in a given 
year.
(5) The student's daily work is checked by the 
teacher and returned one or two days after the 
student has completed it.
(6) All students, regardless of mathematical abil­
ity, compete against one another for grades 
within a pre-determined set of standards.
Programs of individualized instruction in mathematics 
have been based on the guidelines established by the first 
definition. Some of the studies regarding such programs 
are presented in this section of the literature. 
Individually Guided Education ÇIGE)
Multiunit Individually Guided Education (IGE) is an 
individualized program of study at the elementary level 
(Grades 1 through 6) in the Janesville (Wisconsin) Public 
School System. Four elementary schools within this system 
were randomly selected to determine the relative effective­
ness of the IGE program. Students from two of the schools 
that had been using the IGE program for three years (three- 
year schools) were compared with students from two other 
schools that were just beginning to implement the IGE pro­
gram (transitional schools). The schools being compared 
had been equated on such factors as socio-economic status 
of students, number of students enrolled and mental ability 
of the students being compared. Comparisons were based on
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percentile scores taken from a pretest-posttest administra­
tion of the Metropolitan * 70 Achievement Test. Second- and 
sixth-grade students from the three-year program schools 
showed five and seven percentile (5 - 7%ile) gains on the 
mathematics subtests while the transitional schools showed 
a comparable amount of loss on their mathematics achieve­
ment scores (-5 to -7%ile) (Loofboro, 1972).
Final results of the Janesville study showed that the 
children in the two multiunit schools achieved higher mean 
test scores than children in the .transitional schools at 
all levels of instruction, except spelling at the sixth- 
grade level. Further comparisons among the other grades 
within the multiunit and transitional schools showed even 
greater areas of gain for the multiunit schools. 
Individually Prescribed Instruction (IPX)
Without a doubt, the introduction of Individually 
Prescribed Instruction (IPX) has been the most elaborate 
and extensive experiment in the field of individualization 
of instruction since its inception. This program was 
originated at the University of Pittsburgh by Dr. J. R. 
Fisher in 1961.
The IPX program was developed to emphasize inquiry, 
exploration and discovery. The tests were designed to 
help pupils move from one idea to another; and throughout 
this procedure, the pupils are encouraged to explore and 
discover relationships among phenomena.
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Some of the strategies used in Individually Prescribed 
Instruction Mathematics and Continuous Progress Mathematics 
are identical. Behavioral objectives have been developed 
in both programs, and educational materials (solutions to 
exemplary problems with explanations) are then used to fa­
cilitate learning. Other similar aspects of both programs 
include small group work of two or more students with inter­
action between these groups and the teacher and interaction 
between the individual students and the teacher. Consumable 
materials are also used for instructional purposes, and cur­
riculum embedded tests and sub-goal tests are used to deter­
mine whether the student has mastered the subject matter at 
a required level. Since Individually Prescribed Instruction 
is similar to Continuous Progress Mathematics and because 
there are no previous scientific statistical evaluations of 
Continuous Progress Mathematics, the researcher has included 
a number of comparative studies made with Individually Pre­
scribed Instruction.
Research for Better Schools Incorporated reported re­
sults of seventeen different studies comparing mathematics 
achievement of Individually Prescribed Instruction with the 
traditional mathematics teaching method (Scanlon and Becker, 
1971). One of these studies was conducted by the Learning 
Research and Development Center of the University of Pitts­
burgh. Differences between students’ mathematics achieve­
ment for 420 elementary students were not statistically
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significant as measured by standardized tests.
Six of the reported studies were conducted by indivi­
duals working with school systems, and results of these 
studies are summarized as follows:
(1) Gallagher and Lewy in separate studies found no 
significant difference;
(2) Highlands Elementary School reported an improve­
ment for both groups with the control group 
showing greater improvement;
C3) Hoeltze and Gilchrist in a study comparing grades 
two through six reported the only significant 
difference at the sixth-grade level and this was 
only on arithmetic concepts;
(4) Hestwood reported that an experimental group 
made twice the achievement gain made by the 
control group;
(5) Sandvick reported greater gains for the control 
group in grades one through six but more gain 
for the experimental group in grade seven.
Research for Better Schools also conducted eleven
other studies comparing Individually Prescribed Instruction 
with the traditional mathematics teaching method. Tests 
used in these comparisons were the Iowa Test of Basic Skills, 
a standardized test, and the Individually Prescribed Instruc­
tion Tests, which are criterion referenced tests. One or 
both of these tests were administered in the eleven studies
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to students ranging from grades three through six. On the 
Iowa Test of Basic Skills only one of the studies indicated 
that the group using Individually Prescribed Instruction 
scored higher. Two of these studies reported no significant 
difference, and five of the studies reported the students 
using the traditional mathematics teaching method scored 
higher on arithmetic concepts and problem solving.
Comparisons of the two different methods of instruction 
using the Individually Prescribed Instruction Tests reported 
the Individually Prescribed Instruction group scoring consis­
tently higher on six of the studies. Two other comparisons 
using these tests were in favor of the group using the Indi­
vidually Prescribed Instruction Tests ; however, the results 
were mixed.
Another comparison of Individually Prescribed Instruc­
tion and the traditional mathematics teaching method was con­
ducted with selected sixth-grade students by Verheul (1971). 
Primary purpose of the experiment was to determine whether 
the Individually Prescribed Mathematics program would cause 
a significant improvement in mathematics learning. Other 
areas studied in the experiment included the relationship 
between mathematics achievement, I. Q. scores and selected 
self-concept factors. The instruments used for pretesting 
and posttesting were the arithmetic portion of the Compre­
hensive Tests of Basic Skills, the California Short-Form 
Test of Mental Maturity and the How 2 See Myself Scale.
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Results of the experiment at the .05 level of confi­
dence indicated no significant difference in mean score 
gains between the two groups for arithmetic concepts and 
arithmetic problem solving. There was a significant dif­
ference at the .05 level in favor of the students who used 
the traditional mathematics teaching method in the areas 
of arithmetic computation and total arithmetic. Students 
using the traditional mathematics teaching method made 
significantly higher mean scores on the pretest for arith­
metic concepts and problem solving, and on the posttest 
these students scored higher in all four arithmetic areas.
In another study, Thomas (1972) compared mathematics 
achievement of 373 fifth- and sixth-grade students from 
three different schools with students who had been using 
the traditional mathematics teaching method. Students 
using Individually Prescribed Instruction Mathematics 
were subjects in the Individually Prescribed Mathematics 
Instruction Group and had used this method for a two-year 
period, while subjects in the traditional mathematics 
classes had used only the traditional mathematics teaching 
method.
Pretest and posttest scores on the Comprehensive Test 
of Basic Skills were used to measure achievement. The Pre­
scriptive Mathematics Inventory was also used to determine 
mathematics deficiencies.
The Individually Prescribed Instruction Mathematics
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group scored significantly higher in only one instance, and 
this was on the Prescriptive Mathematics Inventory Test at 
the sixth-grade level while the fifth-grade students using 
the traditional mathematics teaching method scored higher 
than the experimental group on the same test.
Where significant differences were found with the
Comprehensive Test of Basic Skills, all of the students
using the traditional mathematics teaching method excelled.
Teacher Prescribed Individualized 
Mathematics Instruction Studies
Broussard (1971) compared the arithmetic achievement 
of inner-city school fourth graders, who were economically 
and educationally deprived, by using two equated groups who 
were selected from 495 subjects. The design of the study 
was the non-randomized, control-group pretest-posttest 
design. This study compared students using the traditional 
mathematics teaching method with students who were given 
individually prescribed work through independent study, 
small group discussions, large group activities and teacher- 
led discussions. Students in both groups were exposed to 
the same mathematics content with the only difference being 
the change in the method of instruction.
Results of the study indicated that sex, racial and 
ethnic differences did not significantly affect the academic 
achievement in mathematics computational skills of the 
subjects. The students in the individualized mathematics 
group achieved significantly higher achievement gains in
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the area of computational skills and arithmetic concepts 
than the group using the traditional mathematics teaching 
method. There was no significant difference between the 
two groups in the area of problem solving. The individual­
ized mathematics group also scored significantly higher on 
total mathematics than the control group using the tradi­
tional mathematics teaching method.
Broussard stated that participating teachers, special­
ists, instructional aides, pupils and parents were very 
positive in their statements concerning the individualiza­
tion of the mathematics instruction.
Grant (1964) conducted a longitudinal study of the 
effects of an individualized program of mathematics for 
fourth-, fifth- and sixth-grade students. Grant compared 
the achievement test scores of students over a three-year 
period. Results of the comparisons made between the pre­
test and posttest scores taken from the Stanford Achieve­
ment Test were not statistically significant. Differences 
in achievement gain, however, did suggest that there was a 
trend favoring the students in the individualized program 
of mathematics.
In a similar study, Riedesel (1962) prepared mathema­
tics lessons with problems having two different levels of 
difficulty. Students in the experimental classes were 
allowed to choose the level of difficulty they wished to 
solve. The sixth-grade students in the experimental classes
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were matched with students in the control classes on mental 
ability. Results of the experiment showed that students in 
the experimental classes made significantly higher gains 
than students in the control classes.
The studies presented in this section have reported 
some of the research efforts which have been conducted with 
individualized programs of mathematics instruction involving 
students at the elementary and junior high school levels. 
Studies of individualized mathematics instruction and the 
students' mental ability levels are presented in a later 
section.
Programmed Instruction
Programmed instruction does not meet the guidelines 
established by the definition of individualized instruction 
earlier in this chapter, since there is usually less interac­
tion between students and teachers; and in some cases there 
may be no student-teacher interaction in programmed instruc­
tion. Materials that are used in programmed instruction may 
consist of only a programmed text or some other type of pro­
grammed instruction while individualized instruction usually 
has a wide range of supplementary material. However, pro­
grammed instruction is self-paced. Since self-pacing is one 
aspect of all individualized instruction, the researcher has 
included two studies which were conducted at the junior high 
level.
Blair (1963) compared the mathematics achievement of
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students using the traditional mathematics teaching method 
in Algebra I at the ninth-grade level in five different 
junior high schools. The achievement scores of two classes 
in each of the five schools were found to be statistically 
equal on four different variables; eighth-grade scholastic 
mathematics grades; intelligence quotients, both language 
and non-language ; mathematics achievement; and an Algebra I 
pretest. One experienced teacher in each of the five schools 
then taught the two equated classes using programmed instruc­
tion with one class and the traditional mathematics teaching 
method with the other.
Students and teachers kept records of gains made and 
the amount of time required to achieve those gains. A sig­
nificant difference in mathematics achievement (p <.01) 
was found in favor of the group using the traditional mathe­
matics teaching method. There was also a significant dif­
ference (p <.05) in time required to complete different 
areas of work which favored the traditional mathematics 
teaching method.
The second study of programmed instruction is included 
in the review of literature titled "Studies Concerning Mathe­
matics Achievement and Mental Ability Levels".
Studies Concerning Mathematics Achievement 
and Mental Ability Levels
The effectiveness of programmed instruction was com­
pared with the effectiveness of the traditional mathematics 
teaching method using 179 low achieving seventh-grade
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students from three different schools (Tanner, 1965).
Subjects used in the study were classified as belonging 
to the lowest of three achievement groups on the basis of 
standardized tests.
No significant difference was found in gains on arith­
metic computation for students from any of the three schools. 
However, there was a significant difference (p <.05) in 
arithmetic concepts in favor of the group using the tradi­
tional mathematics teaching method in two of the schools, 
and in the third school there was a significant difference 
in arithmetic concepts favoring this same group (p < .01).
Teacher Prescribed Instruction and 
Mental Ability Levels
Check (1959) used a sample of 120 fifth-grade students 
to compare the retention rates of mentally retarded (N = 40), 
average intelligence (N = 40) and high intelligence (N = 40) 
students. All students were given problems in mathematics 
computation and mathematics problem solving which were 
equated with their achievement level at the beginning of 
the experiment. After testing the hypotheses. Check con­
cluded that retention rates for the three groups were not 
significantly different among the three groups after five 
minutes, seven weeks and fourteen weeks when the original 
task for each child was graded to his achievement level.
In a later study, Klausmeier and Laughlin (1961) com­
pared the problem solving techniques employed by sixth- 
grade students of high, average and low mental ability.
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They found a great deal of similarity between the techniques 
used by the students of average mental ability and the stu­
dents in both the high and low mental ability groups. On 
the other hand, discrepancies were noted between the tech­
niques used by the high mental ability group and the low 
mental ability group. The bright children corrected their 
own mistakes, arrived at unifying solutions and took logi­
cal approaches to the solution of problems. On the other 
hand, the "slow" children lacked persistence, gave incorrect 
solutions and used random processes in solving problems.
However, Schippert (1964) was able to show more encour­
aging results from a study he conducted with 688 seventh- 
grade students. He compared the effects of two discovery 
methods of teaching mathematics at the seventh-grade level. 
Pretest-posttest scores taken from the Iowa Teist of Basic 
Skills (ITBS) were used to determine the students' gains 
after a one-year period and again two years later. Com­
parisons were also made between the two groups' attitudes 
about the teaching techniques used in the experiment.
Results of the study showed that the students who were 
taught by the laboratory discovery method made significantly 
greater gains than those students who were taught by the 
abstract discovery method. The laboratory discovery groups 
after the end of the first year and again after two years 
had passed. The laboratory students also showed significant­
ly better attitudes toward mathematics than those students
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taught by the abstract discovery methods. Further investi­
gation of the student groups’ achievement on three levels 
of mental ability showed that in general the brighter stu­
dents were able to handle the abstract discovery method 
better, while the slower students responded much better to 
the laboratory method of teaching mathematics.
Nix (1969) conducted a study with eighth-grade stu­
dents who had used only traditional mathematics teaching 
methods prior to the study. At the beginning of the school 
year three eighth-grade classes were selected to receive 
the individualized instruction and three to receive the 
traditional mathematics teaching method.
Students using the individualized instruction method 
were issued textbooks of the same series that were at dif­
ferent grade levels. Grade level of the textbook issued 
to the individual student was determined by his score from 
the mathematics achievement test. Algebra books of a dif­
ferent series were used by students that advanced above 
the eighth-grade level. Each student studied each unit 
in his textbook at his own rate of speed and was tested 
after completion of the unit. A passing score allowed the 
student to progress to the next unit, and a failing score 
required additional work on problems of the type missed.
All of these students were given the Otis Quick-Scoring 
Mental Ability Test and the Stanford Achievement Test at 
that time. This information as well as sex and age was
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used to divide the control group and the experimental group 
into subgroups according to sex, age, intelligence, overall 
achievement and mathematics achievement.
The mathematics portion of the Stanford Achievement 
Test was used as a pretest and posttest to determine the 
change in mathematics achievement for each student. Mean 
change scores of corresponding subgroups were used to de­
termine if students of different age, sex and previous 
levels of achievement achieved more with individualized 
instruction or the traditional mathematics teaching method.
Different students in corresponding subgroups, in some 
cases, achieved more with the traditional mathematics teach­
ing method and in others with the individualized instruction. 
However, students of average mathematical ability, students 
of below average intelligence and boys achieved significan- 
ly more under individualized instruction than the corres­
ponding subgroups using the traditional mathematics teaching 
method.
Crangle (1971) conducted a study similar to Nix's study 
at Northwest Junior High School in Salt Lake City. The con­
trol group using the traditional mathematics teaching method 
was composed of 31 subjects who were randomly selected from 
the total enrollment of 914 students. The experimental 
group of 31 subjects were individually matched to the con­
trol group subjects according to age, sex, intelligence 
quotient and mathematics achievement.
-34-
The Stanford Achievement Arithmetic Computation Subtest 
(Form X) and the Iowa Test of Basic Skills (Test W, Form 1) 
were administered as pretests and this information was used 
to match the two groups. This pretest data was used with 
the posttest scores to determine if significant differences 
existed between the pretest and posttest scores for the two 
groups.
Findings indicated that there was a significant differ­
ence in favor of the group receiving the traditional mathe­
matics teaching method in mathematics achievement. There 
was no significant difference in mathematics achievement 
between students of lower intelligence in the two groups, 
and there was also no significant difference in work-study 
skills achievement between all of the students in the two 
groups. Students using the traditional mathematics teach­
ing method also used significantly less time to complete 
the study.
Nabors (1968) also compared the mathematics achievement 
of 316 fifth-grade students in five elementary schools that 
had been randomly divided into an experimental group which 
used individualized instruction and a control group that 
used the traditional mathematics teaching method. The ex­
perimental group and the control group were then separated 
into three subgroups based on sex, reading ability and 
intelligence.
Problems were prepared in sets having eleven different
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levels of difficulty taking into consideration the level of 
mathematics and reading difficulty. Students in the indivi­
dualized mathematics group were asked to solve problems from 
these eleven different levels according to their own abili­
ty while the control group used only assignments from the 
regular fifth-grade mathematics textbook.
Two different forms of the Iowa Test of Basic Skills 
were used as a pretest and posttest, and the experiment 
was conducted for a period of 10 weeks. Test results indi­
cated no significant difference between the two groups on 
arithmetic concepts, and there was also no significant 
difference on arithmetic concepts when the subgroups were 
compared.
However, score gains on the problem solving test indi­
cated a significant difference (P <  -OS) favoring pupils 
of average intelligence who were in the individualized 
instruction group, and boys of average intelligence in 
this group also scored significantly higher.
Individually Prescribed Instruction (IPX) 
and Mental Ability
Fielder (1971) conducted a study which compared Indi­
vidually Prescribed Instruction on student achievement in 
mathematics with the achievement of students that were in 
the regular instruction program of the Abilene Public 
Schools, Abilene, Texas. This investigation surveyed all 
students in grades 3 and 4 in 1968 and those in grades 5 
and 6 in 1970. Arithmetic subsections of the Stanford
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Achievement Battery were utilized as pretest and posttest 
data and were used to measure computation, concepts and 
problem solving. Students in one of the elementary 
schools were subjects in the experimental group, and the 
control group was randomly selected from the total school 
population.
The null hypothesis of no significant difference be­
tween the experimental group (Individually Prescribed In­
struction students) and the students in the control group 
using the traditional mathematics teaching method was 
rejected in favor of the control group in arithmetic com­
putation (p <.002) for the fifth grade and at (p <  .001) 
in the sixth grade. Posttest scores in concepts and prob­
lem solving were also higher for the students using the 
traditional mathematics teaching method; however, these 
differences were not significant. Pretest scores for the 
students in both groups were similar, while all of the 
mean scores on the posttest were in favor of the control 
group.
Fielder concluded that computation skills were affect­
ed more adversely by usage of the Individually Prescribed 
Instruction than concepts and problem solving skills. How­
ever, students in the Individually Prescribed Instruction 
group scored lower on all of these subtests. Results of 
this study did not indicate that the Individually Prescribed 
Instruction was better for low achievers or high achievers.
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According to l-'icldcr the isolation of students using the 
Individually Prescribed Instruction and a lack of inter­
action seemed to adversely affect their achievement. He 
also stated that strategies of Individualized Prescribed 
Instruction aimed at individualizing instruction seemed 
largely confined to those of readiness and rate.
In a study somewhat comparable to the one conducted 
by the researcher, Deep (1966) compared the mathematics 
achievement of fourth-, fifth- and sixth-grade children 
who had been grouped into high (IQ of 111 or higher), 
average (90-110 IQ) and low (IQ of 89 or less) intelli­
gence. The results of the study showed that the higher 
ability students mastered more skills and units than did 
the lower ability students. However, despite the sugges­
tion that the bright students progressed faster and mas­
tered more material than the slower students, the results 
of the standardized tests used in the study seemed to 
raise a contradiction. These results indicated no signi­
ficant difference among the high, average and low ability 
students in arithmetic computation or problem solving 
scores whenever the pretest performance was taken into 
account.
Publishers of the Individually Prescribed Instruction 
(IPI) Program reported at least one evaluation of their 
system. The Urbana (Illinois) Public School System com­
pared the reading and mathematics scores of 200 pupils
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from schools using the IPI Program with the reading and 
mathematics scores of 200 pupils from schools not using 
the IPI Program. Pupils were given the California 
Achievement Test at the beginning and end of the 1966-67 
academic year to determine the amount of achievement 
experienced during that time. Students from both groups 
had been subgrouped into three mental ability categories: 
high intelligence (111 or higher IQ), average intelli­
gence (90-110 IQ) and low intelligence (below 90 IQ).
Results of the comparisons showed that students in
the IPI Program scored higher than their counterparts in
all areas and at all three mental ability levels. In
most cases, students in the IPI groups scored seven to
nine percent (7-9%) higher than the traditional groups.
However, in a few instances the IPI pupils scored lower
than the non-IPI pupils. These results were confined to
the low intelligence groups (Downey, 1974).
Summary of Individualized Mathematics Studies 
With Teacher Prescribed Materials and 
Programmed Instruction ~
Broussard (1971) compared the achievement of fourth- 
grade students using the same mathematics content, the 
only difference between the two groups in this case being 
the method of presentation. One group used the tradition­
al mathematics teaching method and the other group used 
independent study, small group discussions, large group 
discussions, large group activities and teacher-led
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discussions. Students using individualized instruction 
scored significantly higher on computational skills, arith­
metic concepts and total mathematics. There was no signi­
ficant difference found in the area of arithmetic problem 
solving.
Another study similar to Broussard's was conducted by 
Nix (1969) with eighth-grade students in general mathema­
tics. Significant differences were reported for students 
of average and below average ability and for boys with 
the difference favoring the individualized mathematics 
group.
A third study by Crangle (1971) with eighth-grade 
students reported an overall significant difference in 
mathematics teaching method. However, there was no sig­
nificant difference in achievement between students of 
lower intelligence in the two groups.
Nabors (1968) found no significant difference for 
fifth-grade students on arithmetic concepts when indivi­
dualized instruction was compared with the traditional 
mathematics teaching method. However, there was a sig­
nificant difference for pupils of average intelligence 
in problem solving which favored the individualized 
instruction group.
Grant (1964), in a three-year longitudinal study 
found no significant difference for students using indi­
vidualized mathematics and those using the traditional
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mathematics teaching method. However, the difference which 
was not significant, was in favor of the group using the 
individualized mathematics.
Riedesel (1962) found students in experimental class­
es using teacher prescribed materials achieved significant­
ly more than students in control classes.
Results of studies of individualized instruction using 
different types of teacher prescribed materials are incon­
sistent. Broussard (1971), Nix (1969), Nabors (1968),
Grant (1969) and Riedesel (1962) reported some differences 
favoring individualized instruction while Crangle (1971) 
found significant differences favoring the traditional 
mathematics teaching method.
Summary of Programmed Instruction
Comparisons of programmed instruction with the tradi­
tional mathematics teaching method were made by Blair (1963) , 
who compared ninth-grade students in Algebra I, and Tanner 
(1965), who compared lower ability seventh-grade students 
in an arithmetic class. Blair's findings indicated a sig­
nificant difference favoring the Algebra I students using 
the traditional mathematics teaching method. In Tanner's 
study no significant differences were found among the 
arithmetic computation scores of students from the three 
schools used in the experiment. However, there was a 
significant difference among students' arithmetic concepts 
scores at all of the schools. Differences favored the 
traditional mathematics teaching method.
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Summary of Comparisons of Individually Prescribed 
Instruction ana Individually Guided Education 
With Traditional Instruction
Fielder's study (1971) indicated that the traditional 
mathematics teaching method was more effective for total 
mathematics and also for the subtests: concepts, computa­
tion and problem solving. Verheul's comparisons (1971) 
indicated no significant difference between the two teach­
ing methods for arithmetic concepts and problem solving. 
However, there was a significant difference favoring the 
traditional mathematics method for arithmetic computation 
and total arithmetic.
Thomas (1972) found no significant difference between 
achievement gains when comparisons were made; however, the 
control students excelled where differences occurred. 
Downey's study (1974) indicated a significant difference 
favoring the experimental group at the high, average and 
low ability level.
Deep (1966) compared the achievement gains of students 
using two different methods of instruction and found no 
significant difference. His results were similar to those 
reported by Thomas as control students scored greater gains 
where differences occurred.
Loofboro (1972) compared the mathematics achievement 
of students using Individually Guided Education with stu­
dents in control classes and reported the experimental 
classes gained from five to seven percentile points (5-7%),
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and the control classes showed a loss of five to seven per­
centile points (5-7%).
Studies reported by Research for Better Schools 
(Scanlon and Becker, 1971) indicated that students using 
Individually Prescribed Instruction did as well as control 
students on standardized tests. However, these results 
differed from those reported by Deep (1966), Fielder (1971), 
Verheul (1971) and Thomas (1972). Students using Indivi­
dually Prescribed Instruction did seem to score significant­
ly higher on the Individually Prescribed Instruction Place­
ment Tests than students in control classes. Comparisons 
of Individually Guided Education also seemed inadequate to 
establish the total effectiveness of their program.
The evidence presented above indicates that there 
were many inconsistencies among research findings. Effec­
tiveness of different types of individualized mathematics 
instruction in increasing achievement gain for students 
when mental ability levels are disregarded remains an 
unanswered question.
It seems important that educators continue using inno­
vations that will individualize instruction to accommodate 
the many differences in individual learners. However, all 
educational programs should be evaluated constantly with 
the intent of improving instruction and determining total 
effectiveness. Continuous Progress Mathematics, another 
attempt to individualize and improve the teaching of
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mathematics, has not been evaluated through the use of 
scientific and statistical methods. A comparative study 
of the effectiveness of the Continuous Progress Mathematics 
Program seems appropriate at this time.
CHAPTER III 
METHODOLOGY
In the present study, seventh-grade students from a 
large public school system acted as subjects to determine 
possible differences between two methods of teaching mathe­
matics at the junior high school level. One group, the 
experimental population, was taught mathematics with an 
individualized program of instruction termed "Continuous 
Progress Mathematics" (CPM). The other group, the control 
population, was taught mathematics by the traditional 
methods of lecture, review and test. Three groups of 
students were selected from both the experimental popula­
tion and the control population. These groups, representing 
three different levels of mental ability, were compared 
for the amount of gain shown after a pretest posttest 
administration of the Metropolitan '70 Achievement Test 
(Advanced Level: Forms F and G). It had been hypothesized
that the experimental population, those taught with the 
CPM system, would achieve significantly more than those 
students taught by the traditional method. It was further 
hypothesized that the students with different levels of 
mental ability would experience varying amounts of pretest- 
posttest achievement gain.
The methods and procedures used in conducting the
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present study are presented in this chapter.
Pre-Experimental Procedures 
All of the tasks completed before the data were 
gathered are pre-experimental procedures and the most 
important of these are explained in the following sections. 
Selection of Research Design
Research design has as its purpose "obtaining answers 
to research questions and controlling variance." Design 
helps the researcher obtain answers to his questions as 
it includes the plan, structure and strategy used to con­
trol variance. This procedure includes the framework for 
testing relations between variables, describes the obser­
vations that are to be made and explains how to make them. 
Lehmann and Mehrens (1971) make the following statements 
concerning research design:
An adequate research design tells us what 
variable(s) is to be manipulated and how 
this variable is to be manipulated; it tells 
us what statistical analysis to use to 
analyze the data (and hence, depending upon 
the kind of statistic to be used, it tells 
us what assumptions must be met and there­
fore how our data are to be collected); and 
indirectly, it tells us the kinds of conclu­
sions and inferences that can be made from 
the data. (p. 343)
Major purpose of the research design is the control 
of as many sources of variation as possible except the 
variation accounted for by the treatment. Figure one is 
a paradigm of the research design used in this experiment. 
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1. Total populations of approximately 525 
seventh-grade students in the experimental 
group (those receiving CPM instruction) and 
1 ,000 seventh-grade students in the control 
group (those being taught mathematics by 
the traditional method) were given the 
Metropolitan '70 Achievement Test (Advanced 
Level: Form F)1 Mathematics scores taken 
from the Metro *70 were regarded as the 
pretest measure.
2. Three groups of fifty (N=50) students each 
were randomly selected R from each of the 
student populations. One group had mental 
ability scores of 111 or higher (75th per­
centile) and were regarded as the High 
Ability Group. The second group had mental 
ability scores ranging from 96 (40th percen­
tile) to 111 (75th percentile) and were 
regarded as the Average Ability Group. The 
third group had mental ability scores below 
96 (40th percentile) and were regarded as 
the Low Ability Group.
3. All seventh-grade students in the experimental 
populations were taught mathematics by the CPM 
method, and all students in the control popula­
tion were taught mathematics by the traditional 
method.
4. Both the experimental and control populations 
were administered an alternate form of the 
Metropolitan * 70 Achievement Test (Form G). 
Mathematics scores taken from this administra­
tion of the Metro *70 were regarded as the 
posttest measure of mathematics achievement.
5. Pretest-posttest gain scores for the High,
Average and Low Ability Groups were used to 
test the hypotheses stated in Chapter I,
Selection and Control of Independent Variables
The next step in the pre-experimental procedures was 
the choice and control of independent variables. In conduct­
ing any study the researcher must decide which independent 
variables will affect the measures to be recorded and take
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the necessary steps to control the effects of these varia­
bles. It should be noted that the term "control” , when 
used in this sense, does not mean "to eliminate" but rather 
"to be able to account for the effects of the variable."
For example, the measure taken in the present study was 
mathematics achievement. Therefore, the researcher had 
to determine all of the variables which are believed to 
affect the students' mathematics achievement scores and 
make some preparation for controlling the effects of 
these variables. The independent variables which are 
thought to affect academic achievement are presented in 
Figure 2. This Figure also shows the method to be used 
in controlling the effects of each variable.
The independent variables which are believed to affect 
mathematics achievement scores can be classified into three 
general categories: (1 ) student variables or character­
istics, (2) teacher variables or characteristics and (3) 
environmental or situational variables.
The student's ability also has an effect on his 
mathematics achievement. Differences in ability were 
controlled by establishing three levels of ability in 
the research design.
Equating the actual samples used in the experiment 
involves obtaining internal validity. External validity 
refers to the problem of ensuring that the subjects used 
in the experiment are representative of a broader group
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to which one may wish to generalize. Campbell and Stanley 
(1973) say that randomization is the best way of achieving 
both types of validity, internal validity by randomly 
assigning subjects to the several treatment combinations 
and external validity by randomly selecting our pool of 
experimental subjects from the larger population to which 
we wish to generalize.
Subjects could not be randomly assigned to the 
different treatments since the school attended by the 
student was the factor determining the type of treatment 
received. However, subjects used in the experiment were 
randomly selected by the computer after first being cate­
gorized into their appropriate ability level groups.
Attitude and race may affect achievement scores, but 
the random selection of participants would also make all 
groups statistically equal on these two variables.
The teacher's ability, knowledge of the subject and 
attitude can also affect students' mathematics scores.
These factors were controlled in different ways in the 
two programs. Team teaching used in the Continuous 
Progress Mathematics program exposed all of these students 
to the teaching abilities of different teachers. Students 
in the control group were taught by a single teacher; 
however, random selection from a finite population (approxi­
mately 1 , 0 0 0 students) caused the effects of poor and 
good teaching to be intermingled with average teaching
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abilities producing an overall averaging effect for the 150 
students used in this group.
Some research studies have indicated that socio­
economic status can affect achievement scores. Random 
selection of students would also control the effects of 
this phenomenon since proportionate numbers should be 
selected from all socio-economic levels.
The type of program used to teach mathematics may
also affect the students' mathematics achievement scores.
In anticipation of this fact, the researcher established
a research design which allowed the comparison of the
scores of students who had been taught by the two different
methods. Such a comparison acted as a control for the
differences in mathematics scores caused by the two
different teaching methods.
Instruments Used in Measuring Mathematics 
Achievement
Another important step in the pre-experimental proce­
dures was the selection of an instrument suitable for 
determining the students' pretest and posttest mathematics 
achievement scores. The instrument chosen for the present 
study was the Metropolitan '70 Achievement Test (Form F 
and G).
The Metropolitan '70 Achievement Test (Metro '70) is 
an achievement battery which is composed of the following 
subtests: (1) Word Knowledge, (2) Reading, (3) Total
Reading, (4) Language, (5) Spelling, (6) Mathematics
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Computation, (7] Mathematics Concepts, (8) Mathematics 
Problem Solving, (9) Total Mathematics, (10) Science 
and (11) Social Studies. For the purposes of this study 
only the mathematics subtests scores were used,
The test-retest reliability of the (Metro ’70) varies 
slightly from one form to the next, Harcourt, Brace, 
Jovanovich, Inc., publishers of the Metro ’70, report the
test-retest reliability as ranging from a low of 0.88 for
Form H to a high of 0.92 for Form F . Comparable findings 
are reported by Buros in the Mental Measurements Yearbook 
(Seventh Edition).
The predictive validity of the Metro ’70 is reported by
the test publishers as ranging from a low of 0,81 for Form G
to a high of 0.86 for Form F. However, Buros reports the 
predictive validity of the Metro ’70 as ranging from a low 
of 0.73 for Form G to a high of 0,82 for Form F. Buros 
further reports that the predictive validity of the mathe­
matics achievement section of the Metro ’70 ranges from a 
low of 0.81 for grades one and two to a high of 0.89 for 
grades nine and ten. He reports the predictive validity of 
the Metro '70 mathematics scores for seventh-grade students 
as ranging from 0.83 to 0.86.
The reliability and validity of the Metropolitan ’70 
Achievement Test (Metro ’70) (Forms F and G) were sufficient 
for the present study.
-53-
Selection of an Individualized-Instruction 
Program in Mathematics'
The final step of the pre-experimental procedures was 
the selection of an individualized-instruction program for 
teaching those seventh-grade students in the experimental 
group. Before the final selection was made, several systems 
were examined. Programs were evaluated according to the 
following criteria: (1 ) simplicity of design, (2) adapt­
ability to the classroom situation, (3) content validity 
and reliability, (4) ancillary services and materials 
available and (5) total cost of the program. The program 
chosen was Continuous Progress Mathematics (CPM).
Description of the Continuous Progress Mathematics 
(CPM) System
The CPM system has many of the characteristics of the 
Individualized Mathematics System (IMS) and Individually 
Prescribed Instruction (IPI). All of these programs have 
behavioral objectives stated for each mathematical concept 
to be taught and achievement is measured by unit tests 
given at prescribed intervals. Students also progress at 
their own rate (self-pacing) in all three programs.
The CPM system is composed of 150 behavioral objectives
written for seventh- and eighth-grade mathematics classes
and 131 objectives written for ninth-grade Algebra I classes
Conducting a Survey of the Individualized 
Programs of Mathematics Instruction
One of the pre-experimental procedures completed by 
the researcher was to conduct a nation-wide survey of
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individualized programs of mathematics instruction. The 
primary purposes of the survey were as follows: (1 ) to
gather as much information about individualized-instruction 
mathematics programs as possible, (2) to determine the 
extent of the evaluation being conducted with the various 
programs now in operation and (3) to determine the feasi­
bility of conducting a pretest-posttest evaluation of 
students' mathematics achievement.
The National School Public Relations Association 
issued a publication in which they listed forty-six (N=46) 
school systems that were utilizing individualized learning 
programs. Nineteen (N=19) of the programs described seemed 
to be similar to the CPM program utilized in the present 
study, and the letter shown in Appendix B and the question­
naire shown in Appendix C were sent to these 19 schools.
A list of the school systems contacted is presented in 
Appendix A.
Responses from the inquiries revealed that only two 
(N=2) of the school systems utilizing the individualized 
instruction mathematics programs had compared academic 
achievement of students involved in these programs with 
academic achievement of students taught by traditional 
methods. The results reported by both of these school 
systems were reviewed in the related research. The two 
school systems were the PLAN system utilized by the 
Hicksville (Ohio) School System and the Individually
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Guided Education (IGE) program utilized by the Janesville 
(Wisconsin) School System. It should be noted, however, 
that nearly all school systems reported some program for 
evaluating their individualized instruction mathematics 
program, but most lacked the controls, measurements, 
research design and/or statistical analysis needed to 
be considered "defensible" evaluations.
Experimental Procedures
The experimental procedures consisted of all those 
tasks which were completed during the course of the experi­
ment. These tasks consisted primarily of teaching the 
seventh-grade mathematics classes and measuring the 
results by administering the Metropolitan Achievement 
Test (Metro '70) on a pretest-posttest basis. The most 
important of the tasks involved in the Experimental 
Procedures are described in the following sections.
Teaching the Continuous Progress Mathematics 
(CPM) Classes
Students who were enrolled in seventh-grade mathematics 
for the first time were administered a 38-problem pretest 
which included one problem for each of the first 38 
behavioral objectives. A test of this type is administered 
only when the student is coming into the program for the 
first time. Progress charts are kept updated throughout 
the year showing all of the problems missed on the test 
and also all work completed by students.
Problems missed on the pretest correspond with numbered
-56-
practice sets which the student had to work to correct 
indicated déficiences. For example, if the student correctly 
answered problems 1, 5, 9 and 13 on the pretest, then prac­
tice sets 1, 5, 9 and 13 were not worked by the student. 
However, the student was required to work the remaining 
34 practice sets contained in the 38-set unit. Next, the 
student selected the practice set which coincided with the 
first problem missed on the pretest and proceeded to solve 
each problem in the practice set. Problem solving was 
facilitated through the use of examples at the beginning 
of each set. Students either worked alone, with another 
student or in small groups (three or four students). The 
instructor was available to help the students; however, 
the teacher did not function in a traditional sense as a 
lecturer or disseminator of information. His primary function 
was to encourage, explain and reinforce the students as they 
worked with each practice set.
After completing the required practice sets within a 
given unit, the students proceeded to the next step of the 
CPM evaluation procedure. A flow chart of these procedures 
is shown in Figure 3. A score of 90 or higher allowed the 
student to progress to the next unit of the program. If 
the student scored below 90 on the unit evaluation, he was 
given additional work on the problems of the type that he 
missed, and the unit test was readministered whenever the 
student felt that he was ready. This procedure was repeated
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until all unit evaluations and practice sets were completed 
for that unit.
After completing all the evaluations and practice sets 
in a particular unit, the student completed a review sheet 
of the unit material, corrected all errors and solved any 
problems missed on the review material. The student then 
presented the progress chart, practice sets and review 
sheet to the instructor as evidence that he was ready to 
attempt the posttest composed of unit material. The student 
was given one of the two remaining forms of the posttest to 
solve. Posttests were corrected by the instructor or an 
aide, and the student was asked to review and solve any 
problems missed. The numbers of problems missed on the unit 
test referred the student back to the practice sets which 
contained problems of that particular type. For example, if 
a student missed problem six on the unit test this referred 
him back to practice set number six. All of the CPM material 
is color coded and studied in this order: (1 ) practice sets ■
pink, (2 ) evaluation test - blue, [3) review test - yellow 
and (4) unit test - Form A, B and C - white. Students are 
required to pass only one form of the unit test. These 
colored, numbered sheets are stored in consecutive order 
and can be found easily by the students. See Appendix D 
for an example of one complete unit.
The instructors also developed work pages of problems 
which were used to supplement the CPM curriculum. Sometimes
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more work pages were prescribed, teachers gave individual 
help and small group sessions were used if several students 
were experiencing the same type of difficulties. It was 
also permissable for the students to work together in small 
groups (two to six students) and receive help from other 
students in their group.
Satisfactory completion of the unit test (a score of 
90 or higher) allowed the student to progress to the next 
major unit, and the procedures described earlier were 
repeated. A summary of the procedures used to teach the 
students in the experimental groups is as follows:
(1) Take CPM unit pretest
(2) Observe problems missed
(3) Complete practice sets corresponding 
to the problems missed on the pretest
(4) Take evaluation test over practice sets
(a) Passing score on evaluation test 
allowed student to move to next 
practice set
(b) Failing score on evaluation test 
required student to study addi­
tional problems like those missed 
on the evaluation test
(5) Satisfactory completion of all practice 
sets in unit allowed student to take unit 
review test
(6 ) Proficiency on the unit review test per­
mitted the student to take the CPM unit 
posttest
(7) A score of 90 or higher on the CPM unit 
posttest allowed the student to proceed 
to the next unit of work in the series
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Students in the experimental groups moved through a 
series of small steps toward the accomplishment of specific, 
measurable objectives (behavioral objectives). Use of the 
CPM unit pretest allowed the students enrolling later in 
the school year to move into the program at the appropriate 
level of learning.
Frequent testing was an integral part of the CPM 
teaching system. The tests served as a means of reinforcing 
information that the students learned and became a means for 
proving success rather than a psychological block to student 
learning. Students and their instructors kept a continuous 
progress chart showing completion dates for specific units. 
Teaching the Traditional Mathematics Classes
Seventh-grade students in the control population were 
taught mathematics by the traditional methods. Basically, 
the content of the materials taught was identical to the 
materials being taught to the experimental population of 
students. However, there were two basic differences in the 
way the two groups were taught. These two differences were 
as follows: (1) Students in the control population were
not allowed to progress at their own speed as were the 
students in the experimental population. (2) Students in 
the control population were not allowed to skip material 
even though they had mastered the concepts being taught.
Seven instructors were involved in team teaching with 
the 525 experimental students while the teachers working with
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the control group had approximately twenty-five students 
each in self-contained classrooms. As was expected, the 
methods used by the different instructors varied somewhat. 
However, those instructors who taught the mathematics 
classes in the traditional manner agreed that the following 
procedures were a good summary of the approach used: 
Presentation of Materials: New materials were
presented primarily by lecturing, explaining 
the examples in the textbook, working examples 
of problems in class, assigning problems for 
homework, answering the problems posed in the 
textbook and answering students' questions in 
class.
Review of Material: Reviewing the materials
taught was accomplished by telling the students 
to review certain chapters or units which were 
to be included on each examination, scoring and 
returning homework, reviewing the primary con­
cepts taught in each unit during class periods 
and having students work problems similar to 
those presented in the textbook.
Examination of Students: Student progress was
assessed and evaluation of results was accom­
plished by giving pop quizzes, giving extra 
credit for homework, giving teacher-made tests 
at different times during the school year and
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a pretest-posttest administration of the 
Metropolitan ’70 Achievement Test (Advanced 
Level: Forms F and G).
These same basic methods were used by all traditional 
mathematics teachers. Methods and procedures used by the CPM 
teachers are described in another section.
Collecting the Mathematics Achievement Data
Since the data resulting from the present study were 
to be used in deciding future curriculum changes, every 
effort was made to insure a properly conducted experiment 
between the experimental and control populations of students. 
This was especially true in the collection of the mathematics 
achievement test scores at the beginning (pretest) and end 
(posttest) of the experiment.
Before the tests were administered, the researcher and 
the research director for the public school system conferred 
with the principals of the schools participating in the experi­
ment. They were given concise and explicit directions concern­
ing the administration of the Metro '70 on a pretest-posttest 
basis. Principals then met with their respective teachers 
prior to testing and briefed them concerning the testing 
procedures to be followed. Teachers were instructed to follow 
precisely the administration procedures outlined in the 
Teacher's Directions. Special attention was given to the 
time of administration and the monitoring of the students' 
progress during the testing sessions.
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Data Analysis Procedures
The final phase of the methods and procedures was the 
data analysis procedures. These procedures consisted of 
those tasks performed after the data had been collected 
from the experimental and control groups. Data analysis 
procedures consisted of scoring the achievement tests, 
coding and preparation of the data, selection of statis­
tical procedures and actual testing of the hypotheses.
Achievement tests were scored through the facilities
of the school system sponsoring the study. Final results
of the scoring procedures yielded a standard score and a
percentile rank for each student participant, and these
scores were used in testing the hypotheses.
Statistical Computations Made in Analyzing 
the bata and Testing the Hypotheses
The final step of the data analysis procedures was to 
test the hypotheses stated in Chapter I. Null hypotheses 
one, two and three were tested with a two-way analysis of 
variance (ANOVA) for two fixed variables (Glass and Stanley, 
1970). This particular testing statistic yields three F 
values: one for the comparison of the columns (In the pres­
ent study, the comparison was of the gain scores of the 
experimental and control groups, Ho^.); one for the compari­
son of the rows (In the present study, the comparison was 
of the gain scores of the students with different levels of 
mental ability, H0 2 O ;  and one for the interaction of the
-64-
two independent variables (In the present study this in­
cluded the type of teaching method and level of mental 
ability, H0 3 .). Significant F values were followed with 
studentized range statistics as a means of locating speci­
fic mean differences among the various groups and subgroups. 
The Newman-Keuls Test was the range statistic used in mak­
ing all post-hoc comparisons (Kirk, 1970).
The fourth null hypothesis was tested by comparing the 
achievement gain scores of the experimental (Continuous 
Progress Mathematics) students at all three ability levels 
with a one-way analysis of variance. Again, the calculated 
F value was followed by a studentized range statistic as 
a means of further comparing the gain scores of the three 
student groups.
CHAPTER IV 
PRESENTATION AND ANALYSIS OF DATA 
Pretest-posttest change scores taken from two adminis­
trations of the Metropolitan * 70 Achievement Test were used 
to compare the amount of total mathematics achievement change 
experienced by two groups of seventh-grade students who were 
taught mathematics by different methods. One group, the 
experimental group (N = 150) was taught by an individualized 
program of mathematics which was primarily self-teaching 
and allowed the individuals to proceed at their own rate of 
speed. The second group, the control group (N = ISO), was 
taught by the traditional method of lecture, review and 
test. Students from each group were also divided into high, 
average and low mental ability groups.
Total mathematics achievement change scores were com­
puted by comparing changes in the pretest-posttest scores 
using all problems on both the pre- and posttest. These 
total mathematics achievement change scores were used to 
test the four null hypotheses.
The first three null hypotheses (Hoi, H0 2 , H0 3 ) were 
tested with a two-way analysis of variance, and the fourth 
null hypothesis was tested using a one-way analysis of 
variance. This statistic was used to determine any signi­
ficant differences between teaching methods and also as a
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check for interaction between teaching methods and the 
three different levels of mental ability. Null hypothesis 
number four (Ho^) was used to test for differences among 
students in the three different mental ability groups that 
were taking Continuous Progress Mathematics.
The mathematics subtests of the Metropolitan '70 
Achievement Battery measure the following areas: (1)
mathematics computation, (2) mathematics concepts and (3) 
mathematics problem solving. Additional comparisons were 
made on each subtest to determine if students taught by 
the two different methods were achieving more in particular 
areas of mathematics. A two-way analysis of variance was 
also used to test the subtests.
This chapter contains the results of testing the four 
null hypotheses using total mathematics achievement and 
concomitant findings obtained by comparing achievement on 
the subtests. A summary of all the results and findings is 
located at the end of this chapter.
Information Concerning Pretests and Posttests
Pretests were administered during the first few weeks
of the school year (1974-75) on the following dates:
Control school #1 September 24, 25 and 26
Control school #2 October 1, 2 and 3
Control school #3 October 8, 9 and 10
Experimental school October 8, 9 and 10
Posttests were administered at the end of the school 
year and in the same sequence to ensure that students would 
be exposed to the same learning period.
■67-
Results of Testing the Null Hypotheses
Results of Testing Null Hypothesis Number One
The null form of the first hypothesis was stated and 
tested as follows:
Ho, There is no statistically significant dif­
ference between the total mathematics 
achievement change scores shown for the 
seventh-grade students who participated 
in the individualized mathematics program 
and the total mathematics achievement 
change scores shown for the seventh-grade 
students who did not participate in the 
individualized mathematics program but who 
were taught by the traditional method.
This hypothesis was tested by comparing the total 
mathematics achievement change scores computed for students 
in the experimental group with the total mathematics achieve­
ment change scores computed for students in the control 
groups. Means and standard deviations computed for the 
two groups' change scores are presented in Table 1. Mean 
values computed for the two groups were compared with a 
two-way analysis of variance testing statistic. The ANOVA 
results are presented as the first F value in Table 2.
Results of testing the first null hypothesis show 
that the computed F value was not significant (F = 0.642, 
df = 1/294; p >  .05). These results would not allow the 
researcher to reject the first null hypothesis, and it was 
concluded that there was not a significant difference 
between the mathematics achievement change scores computed 
for the experimental and control groups.
TABLE 1
MEANS A N D  STANDARD D E V IA TIO N S  COMPUTED FOR THE PRETEST, POSTTEST, A N D  C H A N G E  SCORES
OF MATHEMATICS ACHIEVEM ENT AS COMPUTED FOR THE EXPERIMENTAL A N D  CO N TR O L GROUPS
P r e t e s t S c o r e s P o s t t e s t S c o r e s C h a n g e S c o r e s
Areos of Stondord Standard Standard
MothemaMcs Achievement Mean Deviation Mean Deviation Mean Deviation
CL3s Computation 4 2 . 3 1 2 0 .  17 5 9 . 0 1 2 3 . 1 1 1 6 . 6 9 9 . 8 4




Problem Solving 4 8  . 9 9 1 5 . 8 5 5 5 . 8 1 1 6 . 6 2 6 . 8 2 9 . 0 4
E
T O T A L 4 5 . 3 1 1 4 . 3 9 6 0  . 2 9 2 0 . 9 5 1 4 . 9 7 1 4 . 6 3
O- Computation





5 3 . 2 2  
5 0  . 0 5
1 6 . 3 9
2 1 . 0 7
6 6 .  19  
5 9 . 6 3
2 0 . 6 1
1 7 . 4 4
1 2 . 9 7
9 . 5 8
9 . 6 6
7 . 8 1
2 II2
j





S U M M A R Y  TABLE OF THE T W O -W A Y  A N A L Y S IS  O F  V A R IA N C E  
FIRST THREE N U L L  HYPOTHESES
USED T O  TEST THE
Source of 
V a ria tio n
Sum of 
Squares
Degrees o f 
Freedom
M ean
Square F -V o lu e




1 1 2 . 8 6 1 1 1 2 . 8 6 0 . 6 4 2 >  . 0 5
SS„ (M e n ta l A b ility  
Level)
3 , 3 3 4 . 7 5 2 1 , 6 6 7 . 3 8 9 . 4 8 0 <  . 0 0 1
SS . ^(Instruction x 
 ̂ M en ta l A b ility )
3 8 6 . 7 8 2 1 9 3 . 3 9 1 . 0 9 9 >  . 0 5
^ ^ W ith in
5 1 , 7 1  1 . 6 6 2 9 4 1 7 5 . 8 9




Results of Testing Null Hypothesis Number Two
The null form of the second hypothesis was stated and 
tested as follows:
Ho^ There is no statistically significant differ­
ence among the total mathematics achievement 
change scores recorded for seventh-grade 
students from three different ability groups 
who had participated in the study.
This hypothesis was tested by comparing the total 
mathematics achievement change scores computed for students 
who had been randomly selected for the high, average and 
low mental ability groups. The means and standard devia­
tions computed for the three groups' change scores are 
presented in Table 3. Mean values computed for the three 
groups were compared with an analysis of variance testing 
statistic. The analysis of variance (ANOVA) results are 
shown as the second F value in Table 2.
Results of testing the second null hypothesis show 
that the computed F value was significant (F = 9.48, df = 
2/294; p -< .001). These results allowed the researcher to 
reject the second null hypothesis, and it was concluded that 
there was a significant difference among the mathematics 
achievement change scores computed for students from the 
three mental ability groups.
Since the F value computed in testing the second null 
hypothesis was significant, it was necessary to make further 
comparisons among the means in order to locate specific dif­
ferences. A Newman-Keuls Test was used to make the post-hoc
T A B L E  3
M EANS A N D  STANDARD D E V IA TIO N S  O F PRETEST, 
MATHEMATICS A C H IE VEM EN T AS COMPUTED  
AVERAGE, A N D  LOW  MENTAL
POSTTEST, A N D  C H A N G E  SCORES 
FOR STUDENTS IN  THE H IG H , 
ABILITY GROUPS
OF









Computation 7 0 . 0 4 2 2 . 4 0 8 5 . 6 0 2 9 . 3 2 1 5 . 5 6 1 4 . 1 0
>*J i Concepts Problem Solving 7 7 . 6 0  7 4  . 9 3 2 3 . 7 02 3 . 0 1 8 7 . 4 28 3 . 7 9 2 3 . 9 62 8 . 2 2 9 . 8 28 . 8 6 1 1 . 8 4  6 . 6 7
^  s  z  
------
1 T O T A L 7 4 . 6 2 2 1 . 7 4 8 9 . 2 3 2 8 . 6 2 1 4 . 6 1 1 1 . 5 2
Computation 4 3 . 6 3 2 6 . 8 1 6 4 . 6 0 3 1 . 3 5 2 0 . 9 7 1 2 . 0 3
>s.
Concepts 5 2 . 3 3 2 7 . 9 3 6 8 . 7 0 2 9 . 3 4 1 6 . 3 7 1 1 . 1 6
Problem Solving 4 8 . 2 4 2 6 . 4 4 5 9  . 0 6 3 0 . 8 2 1 0 . 8 2 9 . 9 3
< 2 2  
C ----a;
S T O T A L 4 6 . 7 7 2 8 . 7 3 6 6  . 8 4 3 0 . 1 1 2 0 . 0 7 1 6 . 2 7
Computation 2 1 . 1 8 2 8 . 3 2 3 6 . 7 5 2 5 . 5 1 1 5 . 5 7 1 2 . 6 4
— o Concepts 2 2 . 1 3 2 9 . 0 4 3 5 . 0 8 2 9 . 1 9 1 2 . 9 5 1 3 . 0 9
Problem Solving 2 5 , 0 4 3 2 . 6 2 3 0 . 3 2 2 6 . 8 2 4 . 9 2 6 . 6 3
5 -
5 T O T A L 2 0 . 8 2 30.71 3 2 .  9 0 2 8 . 1 5 1 2 . 0 8 1 1 . 4 0
I
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comparisons. Results of the Newman-Keuls Test are presented 
in Table 4. The results presented in this table indicate 
that students in the average mental ability group made 
significantly greater gains in mathematics achievement than 
students in the high and low mental ability groups. It was 
also noted that students in the low mental ability group 
made greater gains in mathematics achievement than students 
in the high mental ability group, but the differences were 
not significant. Average students in the control group made 
greater gains than the average experimental students; how­
ever, the difference was not significant.
T A B L E  4
SUMMARY TABLE FOR THE NEW MAN-KEULS TEST A M O N G  THE MATHEMATICS 
ACHIEVEM ENT C H A N G E  SCORES COMPUTED FOR THE THREE 
DIFFERENT MENTAL ABILITY GROUPS
R a n k - O r d e r e d  M e a n  V a l u e s
Xg (Low) X , (High) Xg (Averoge)
Low Mento! A b ility  Group X  = 12.08 —  -  - 2 . 5 3 7 . 9 9 * *
High Mental A b ility  Group X = 14.61 --------- 5 . 4 6 *
Average M ental A b ility  Group X  = 2 0 .0 7 ---------
MSg = 175.89  Error
•p < . 0 1  
•p < .0 0 1
- 1 1 -
Results of Testing Null Hypothesis Number Three
The null form of the third hypothesis was stated and 
tested as follows:
Ho3 There is no statistically significant inter­
action between the two independent variables 
of Type-of-Teaching (individualized instruc­
tion or traditional) and Ability Level (high, 
average or low) as reflected in the students’ 
mathematics achievement gain scores.
This hypothesis was tested by comparing the total 
mathematics achievement change scores computed for students 
in both the experimental and control groups at all three 
levels of mental ability. The means and standard deviations 
of the six groups’ mathematics achievement change scores are 
presented in Table 5. Mean values computed for the groups 
were compared with an analysis of variance testing statistic. 
The ANOVA results are presented as the third F value in 
Table 2.
Results of testing the third null hypothesis show that 
the computed F value was not significant (F = 1.099, df = 
2/294; p >  .05). These results would not allow the research­
er to reject the third null hypothesis, and it was concluded 
that there was not a significant interaction between the 
type of instruction used in teaching the classes and the 
levels of mental ability possessed by the students.
The interaction between the two independent variables 
was graphed as a means of further showing the lack of signi­
ficant interaction. This graph is shown in Figure 4.
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t a b l e  5
TOTAL MATHEMATICS ACHIEVEMENT C H A N G E  SCORES COMPUTED FOR 
STUDENTS IN  BOTH THE EXPERIMENTAL C O NTRO L GROUPS 
AT THREE MENTAL ABILITY LEVELS
M a t h e m a f i c s  A c h i e v e m e n t  
C h a n g e  S c o r e s
S t u d e n t  G r o u p s M e a n
Standard
Deviotion
High M ental A b ility
X 1 5 . 3 8 1 2 . 7 9
Experimental Teaching Method
High M ental A b ility
X 1 3 . 8 4 1 2 . 1 6
Traditional Teoching Method
Average M ental A b ility
X 1 8 . 0 6 1 6 . 5 1
Experimental Teaching Method
Average M ental A b ility
X 2 2 . 0 8 1 5 . 9 5
Traditional Teaching Method
Low M ental A b ility
X 11.48 13.86
Experimental Teaching Method
Low M ental A b ility
X 1 2 . 6 8 8 . 3 5
Traditional Teaching Method
Results of Testing Null Hypothesis Number Four
The null form of the fourth hypothesis was stated and 
tested as follows:
H04 There is no statistically significant differ­
ence among the total mathematics achievement 
scores recorded for seventh-grade students 
from three different ability groups who had 
participated in an individualized mathematics 
program.
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F i g u r e  4:  A graphic representation of the lack of interaction between
the type of teaching technique used and the students' level 
of mental a b ility .
The fourth null hypothesis was tested by comparing the 
total mathematics achievement change scores computed for 
students from three different ability levels who had been 
taught by an individualized mathematics program [experimen­
tal group). Means and standard deviations computed for the 
three groups' pretest, posttest and change scores are pre­
sented in Table 6 , while the results of the one-way analysis 
of variance comparing the mean values are presented in 
Table 7.
-76-
The results of testing the fourth null hypothesis show 
that the computed F value was not significant (F = 2.658, 
df = 2/147; p >  .05). These results would not allow the 
researcher to reject the fourth null hypothesis, and it was 
concluded that there were no significant differences among 
the achievement gain scores computed for students from the 
three ability levels.
A further explanation of these results seems in order, 
since they appear to contradict the results of testing 
hypothesis number two. Results of testing hypothesis num­
ber two indicated that there was a significant difference 
among the achievement scores of students from different 
ability levels, while the results of testing hypothesis 
number four indicate that there was not a significant 
difference among the achievement gain scores of students 
from three ability levels who were taught by the experi­
mental method. This is basically the result of separating 
the experimental and control groups. First, students in 
the control group showed more achievement gain than stu­
dents in the experimental group. Thus, when the control 
group was eliminated, any significant differences among the 
group means were also eliminated. Second, the reduction 
of the number of persons compared in hypothesis number two 
(N = 300) to the number compared in hypothesis number four 
(N = 150) reduced the probability and magnitude of a signi­
ficant difference.
T A B L E  6
M E A N S  A N D  S T A N D A R D  D E V IA T IO N S  O F  PRETEST, POSTTEST, A N D  C H A N G E  SCORES O F  
M A T H E M A T IC S  A C H IE V E M E N T  AS C O M P U T E D  FOR STUDENTS O F  H IG H ,  A V ER A G E ,  
A N D  L O W  m e n t a l  A B IL IT Y  T A U G H T  BY THE EXPERIMENTAL M E T H O D
P r e t e s t  S c o r e s P o s t  t e s t  S c o r e s C h a n g e  S c o r e s












6 4 . 7 0  
75  . 0 2  
7 1 . 6 8
16.81
1 7 . 9 4
1 7 . 9 9
7 9 . 4 2  
8 5 .  34  
8 1 . 6 2
2 1 . 8 0  
1 9 . 6 2  
2 1.17
1 4 . 7 2  
1 0 . 3 2  
9 . 94
1 1 . 4 2
12.10
8.22
X  o ^  
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4 2 . 3 4  
4 8  . 96  
4 9 . 0 0
2 1 . 0 3
1 6 . 6 4
1 8 . 8 9
6 2 . 1 2  
6 5 . 0 8  
5 6  . 84
1 9 . 0 7  
2 1 . 96  
1 8 . 0 2
1 9 . 7 8
1 6 . 1 2
7 . 84
1 7 . 1 6
1 7 . 2 3
8 . 1 5
T O T A L 4 5 . 3 4 1 9 . 9 3 6 3 . 4 0 2 0 . 2 2 1 8 . 0 6 1 2 . 1 1
Compu tation 1 9 . 9 0 1 6 . 4 4 3 5 . 4 8 2 1 . 4 2 1 5 . 5 8 1 3 . 1 4
Concepts 2 0  . 4 8 1 7 . 0 8 3 3 . 4 0 1 9 . 7 5 1 2 . 9 2 1 1 . 8 2
-o o
Problem Solving 26  . 3 0 1 9 . 2 5 2 8 . 9 8 2 0 . 6 9 2 . 6 8 6 . 5 5
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RESULTS O F THE A N A L Y S IS  O F  V A R IA N C E  C O M P A R IN G  THE T O T A L  M A TH E M A TIC S  A C H IE V E M E N T  
SCORES O F  STUDENTS W IT H  H IG H , A V E R A G E , A N D  L O W  M E N T A L  A B IL ITY  W H O  WERE 
‘ T A U G H T  BY THE EX PE R IM E N TA L M E T H O D  (N = 1 5 0 )
Source of 
V a ria tio n
Sum o f  
Squares
Degrees o f 
Freedom
M ean
Squore F -V o lu e
S ig n ifican ce
Level
Between 1 , 0 9 4 . 8 1 2 5 4 7 . 4 1 2 . 6 8 5 >  . 0 5
^^W ith in
3 0 , 2 7 5 . 0 8 1 4 7 2 0 5 . 9 5
^^TO TA L






Several additional comparisons were made among the 
various student groups' subtest achievement scores. These 
comparisons were made in an attempt to determine whether 
particular areas of mathematics achievement were more af­
fected by the two different teaching methods than others.
The results of all additional subtest comparisons are pre­
sented in this section of the dissertation.
Comparisons of Mathematics Achievement on the 
Subtest of Mathematics Computation
The first additional comparison was made between the 
mathematics computation change scores calculated for stu­
dents who were taught by the two different methods and who 
were grouped according to mental ability level. A two-way 
analysis of variance was used to make the statistical com­
parisons. Results of the analysis of variance calculations 
are presented in Table 8 .
The results of comparing the various groups' mathema­
tics computation change scores indicate that neither the 
type of instruction received nor mental ability level made 
significant differences in the students' achievement scores 
on the mathematics computation subtest. The results pre­
sented in Table 8 also indicate that there was not a statis­
tically significant interaction between the two independent 
variables of type of instruction and mental ability level.
TABLE 8
RESULTS O F  THE A N A L Y S IS  O F  V A R IA N C E  C O M P A R IN G  THE M A TH E M A TIC S  C O M P U T A T IO N  
A C H IE V E M E N T  SCORES O F  STUDENTS W IT H  H IG H , A V E R A G E , A N D  L O W  M E N T A L  
A B IL ITY  W H O  WERE T A U G H T  M A TH E M A TIC S  BY T W O  DIFFERENT M E TH O D S
Source o f 
V a ria tio n
Sum of 
Squares
Degrees o f 
Freedom
M eon
Square F -V o lu e
S ig n ifican ce
Level
SSy^ (Type o f In ­
struction)
1 3 6 ,0 1 6 1 1 3 6 .0 1 6 0 .3 9 5 >  ,0 5
SS_ (M e n ta l A b ility  
Level)
1 ,9 4 7 .6 1 0 2 9 7 3 .8 0 5 2 ,8 2 6 >  ,0 5
S S . „ (Instruction X 
^ M en ta l A b ility )
1 1 6 ,9 4 2 5 8 ,2 4 7 0 ,1 6 9 >  ,0 5
^^W ith in
1 0 1 ,3 1 0 ,5 5 0 294 3 4 4 ,5 9 4
^^TO TA L





Comparisons of Mathematics Achievement on the 
Subtest of Mathematics Concepts
An additional comparison was made between the mathe­
matics concepts change scores calculated for students who 
were taught by the two different methods and among the 
change scores of students who had been categorized into one 
of three mental ability levels. Again, a two-way analysis 
of variance was the testing statistic used to make the 
comparisons. Results of the analysis of variance calcula­
tions are presented in Table 9.
The results of comparing the various groups' mathe­
matics concepts change scores indicate that the type of 
instruction received did not make a significant difference 
in the two groups' achievement test scores. However, stu­
dents in the average mental ability group scored signifi­
cantly higher in mathematics concepts than students in the 
high and low mental ability groups.
The results in Table 9 further indicate that there
was very little interaction between the two independent
variables of type of instruction and mental ability level.
Comparisons of Mathematics Achievement on the 
Suhtest of Mathematics Problem Solving
A third, and final comparison was made between the 
mathematics problem solving change scores calculated for 
students who were taught by the two different methods and 
among the change scores of students who were categorized
T A B L E  9
RESULTS O F  THE A N A L Y S IS  O F  V A R IA N C E  C O M P A R IN G  THE M A TH E M A TIC S  C O N C E P TS  
A C H IE V E M E N T  SCORES O F  STUDENTS W IT H  H IG H , A V E R A G E , A N D  L O W  M E N T A L  
A B IL ITY  W H O  WERE T A U G H T  M A TH E M A T IC S  BY T W O  DIFFERENT M ETH O D S
Source of 






Square F -V o lu e
S ig n ifican ce
Level
SS^ (Type o f In ­
struction)
1 ,6 1 6 1 1 .6 16 0 .0 0 5 >  ,0 5
SS . (M e n ta l A b ility  
“  Level)
2 ,1 4 6 ,5 3 0 2 1 ,0 3 7 ,2 6 5 3 .1 3 8 <  .0 5
SS . J. (Instruction x 
^ M en ta l A b ility )
2 9 .6 2 4 2 1 4 .81 2 0 ,0 4 5 >  ,0 5
^^ W ith in
9 7 ,1 6 9 ,5 8 0 294 3 3 0 ,5 0 9






into one of three mental ability levels. Again, a two-way 
analysis of variance was used to make the comparisons. 
Results of the analysis of variance calculations are pre­
sented in Table 10.
Results of comparing the various groups' mathematics 
problem solving change scores indicate that the type of 
instruction received did not make a significant difference 
in the two groups' achievement test scores. However, stu­
dents in the average mental ability group scored signifi­
cantly higher mathematics problem solving change scores 
than students in the high and low mental ability groups.
Results presented in Table 10 also indicate that there 
was very little interaction between the two independent 
variables of type of instruction and mental ability level. 
Summary of Results
The results of testing the hypotheses and the addition­
al comparisons are summarized in the following passages,
A more concise summary is presented in the first part of 
Chapter V.
Results of testing the first hypothesis indicated that 
there was not a significant difference between the amount 
of total mathematics achievement gain shown by students 
taught with the CPM method and those taught by the tradi­
tional method. However, students taught by the traditional 
method did score slightly higher than those taught by the 
CPM method.
T A B L E  10
RESULTS O F  THE A N A L Y S IS  O F V A R IA N C E  C O M P A R IN G  THE M A TH E M A TIC S  PROBLEM S O L V IN G  
A C H IE V E M E N T  SCORES O F STUDENTS W ITH  H IG H , A V E R A G E , A N D  L O W  M E N T A L  
A B IL ITY  W H O  WERE T A U G H T  M A TH E M A TIC S  BY T W O  DIFFERENT M ETH O D S
Source o f  






Square F -V o lu e
S ig n ifican ce
Level
SS^ (Type o f In­
struction)
5 7 1 .3 2 0 1 5 7 1 .3 2 0 2 .0 7 6 >  .0 5
SSq (M e n ta l A b ility  
Level)
1 ,8 0 5 .8 4 0 2 9 0 2 .9 2 0 3 .2 8 2 <  .0 5
SS . o (Instruction  x 
^ M en ta l A b ility )
9 3 5 .1 2 0 2 4 6 7 .5 6 0 1 .6 9 9 >  .0 5
S^W ithin
8 0 ,8 9 1 .7 2 0 294 2 7 5 .1 4 2
^^TO TA L





Results of testing the second hypothesis indicated 
that students in the average mental ability group made sig­
nificantly greater gains in their mathematics achievement 
gain scores than students in the high and low mental ability 
groups. Students in the high mental ability group also 
showed more progress than students in the low mental ability 
group, but the differences between the two groups' scores 
were not significant.
Results of testing the third hypothesis showed that 
there was very little interaction between the two variables 
of type of instruction and level of mental ability.
Concomitant findings resulting from the additional 
comparisons may be summarized as follows: (1) There was no
significant difference between the amount of achievement 
gain shown by students taught by the CPM method and the 
amount of achievement gain shown by students taught by the 
traditional method on any of the mathematics subtests of 
computation, concepts or problem solving. (2) Students in 
the average mental ability group showed significantly great­
er achievement gains than students in the high and low 
mental ability groups on the two mathematics subtests of 
concepts and problem solving. (3) There were no signifi­
cant differences among the achievement gains shown by stu­
dents in the three mental ability groups on the mathematics 
subtest of computation.
In conclusion, the type of instruction received did
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not make a difference in the amount of achievement gain shown, 
but students in the average mental ability group showed more 
achievement gain than students in the high and low mental 
ability groups. The results indicated that there was very 
little interaction between the type of instruction received 
and the level of mental ability.
CHAPTER V
SUMMARY, CONCLUSIONS AND IMPLICATIONS 
FOR FURTHER RESEARCH
This study proposed to compare the mathematics achieve­
ment gain scores of seventh-grade students who were partici­
pating in an individualized mathematics program (Continuous 
Progress Mathematics) with the mathematics achievement gain 
scores of seventh-grade students who were not participating 
in the program but were taught by traditional methods.
Three hundred seventh-grade students were randomly 
selected from a large public school system to act as sub­
jects to determine the effects of two different methods of 
teaching mathematics at the junior high level. One group, 
the experimental group (N = 150), was taught mathematics by 
an individualized program called "Continuous Progress Mathe­
matics" (CPM). CPM is basically a self-teaching method 
which allows students to proceed at their own pace. Another 
group of students, the control group (N = 150), was taught 
by the traditional method of lecture, review and test. 
Students in each group were also divided into one of three 
mental ability groups as follows: high, average and low.
The six subgroups, representing three levels of mental 
ability and two different teaching techniques, were given 
the Metropolitan '70 Achievement Test (Advanced Level) on a
- 87
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pretest-posttest basis. The pretest (Form F) was adminis­
tered during September and October, 1974, while the posttest 
was given during May, 1975.
Total mathematics achievement change scores were then 
used to test four null hypotheses. The researcher had hypoth­
esized that students taught by the individualized program 
would progress more than students taught by the traditional 
method. It was further hypothesized that students in the 
high and average mental ability groups would progress more 
than those in the low mental ability group.
Additional comparisons were also made in an attempt to 
determine any differences among students' pretest-posttest 
change scores on the following subtests: (1 ) mathematics
computation, (2) mathematics concepts and (3) mathematics 
problem solving.
Results of testing the first hypothesis indicated that 
there was not a significant difference between the amount of 
total mathematics achievement gain shown by students taught 
with the CPM method and those taught by the traditional 
method. However, students taught by the traditional method 
did score slightly higher than those taught by the Continuous 
Progress Mathematical method.
Results of testing the second hypothesis indicated 
that students in the average mental ability group made sig­
nificantly greater progress than students in either the high 
mental ability group or the low mental ability group.
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Results of testing the third hypothesis showed that 
there was very little interaction between the two variables 
of teaching method and mental ability level.
The concomitant findings resulting from additional 
comparisons of the Continuous Progress Mathematical Group 
with the Control Group may be summarized as follows:
(1) There were no significant differences in achievement 
gains on the subtests when students at the same ability 
level were compared. (2) Students of average mental ability 
in both groups made significantly greater achievement gains 
in mathematics computation than high ability and low ability 
students. (3) Students of average mental ability in both 
groups made significantly greater achievement gains in 
mathematics concepts than high and low ability students.
(4) There were no significant differences noted between the 
achievement gains in mathematics problem solving when students 
at the same ability level were compared.
Conclusions
The conclusions which were drawn from the results of 
the study are presented as a logical extension of the data. 
While there is always a temptation to over generalize re­
sults, the conclusions presented in the following sections 
are limited to those which can be supported by the experi­
mental data and research design. In an attempt to avoid 




Results of testing the first null hypothesis led to
the following conclusion;
The individualized method of teaching 
mathematics did not cause students in 
the experimental group to progress more 
in mathematics than students taught by 
traditional methods.
The findings of Verheul (1971) , Thomas (1972) and 
Deep (1966) were similar to those of the researcher as 
they reported no significant differences between the effec­
tiveness of the two methods of instruction when students’ 
total mathematics achievement scores were compared. Nix 
(1969) , Nabors (1968) and Grant (1964) also reported no 
significant differences; however, those differences which 
were observed were in favor of the individualized mathema­
tics group.
Broussard (1971), Check (1959) and Downey (1974) re­
ported significant differences favoring individualized 
instruction while Fielder (1971) , Tanner (1965) and Crangle 
(1971) reported significant differences favoring the tradi­
tional method of teaching mathematics.
Conclusion Number Two
Results of testing the second null hypothesis led to 
the following conclusion;
The average mental ability students 
(N = 100) taught by both methods pro­
gressed at a rate which was signifi­
cantly greater than the lower and 
higher mental ability groups.
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Higher ability students completed more units of work and
scored higher; however, the percentile change score between
pretest and posttest was greater for the average group.
There were inconsistencies in the studies reviewed as
Nix (1969) reported a significant difference in achievement
gain for average and below average students. Nabors (1968)
and Deep (1966) reported greater gains for average ability
students; however, these gains were not significant.
Conclusion Number Three
Results of testing the third null hypothesis led to
the following conclusion:
There was very little interaction be­
tween the two variables of teaching 
method and mental ability level.
This test was made to determine if students at different men­
tal ability levels can progress more rapidly using Continuous 
Progress Mathematics or through the traditional method of 
instruction. The average ability students in both groups 
made significantly greater gains; however, there was very 
little interaction. Neither method of teaching proved to 
be superior for a particular mental ability group.
Conclusion Number Four
Results of testing the fourth null hypothesis led to 
the following conclusion:
The individualized method of instruc­
tion used in teaching the three differ­
ent ability level groups did not cause 
any particular group to achieve at a
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significantly greater rate, and it was 
concluded that this type of instruction 
could be used equally well with students 
in any of these groups. Average stu­
dents made greater percentile gains; 
however, this gain was not significant.
The findings in conclusions number three and four are 
similar to those obtained by Deep (1966) and Crangle (1971) 
as they reported no significant difference in achievement 
gains for either method of instruction or for students at 
different mental ability levels. However, Nix (1969) re­
ported students of average and below average ability using 
individualized instruction scored significantly higher than 
those who were taught by traditional methods at the same 
mental ability levels. Nabors (1968) also found signifi­
cant differences in achievement gains for average ability 
students and below average ability boys using individual­
ized instruction, but this was only in mathematics problem 
solving.
Findings by Tanner (1965) differed from the preceding 
as he reported lower ability students using the traditional 
mathematics teaching method scored significantly higher 
than lower ability students who were taught by individual­
ized instruction.
Conclusions From Additional Findings
With the exception of Deep’s study (1966) other studies 
reviewed in the literature compared achievement gains in com­
putation, concepts and problem solving for the total groups
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using two different methods of instruction. However, Deep's 
study (1966) and the present study compared achievement 
gains on these three subtests at three different mental 
ability levels.
The researcher has related the results and conclusions
of the present study to the results derived from previous
similar studies.
Conclusion Number Five
In considering the type of instruction 
received and the mental ability level 
of the students there was little dif­
ference in the rate of progress in 
mathematics computation, and it was 
concluded that the individualized 
method of instruction did not cause 
greater gains.
Results of studies by Deep (1966) and Tanner (1965) 
also indicated no significant differences for mathematics 
computation when they were compared. However, Verheul 
(1971) and Fielder (1971) reported significant differences 
in achievement for the group using the traditional mathe­
matics teaching method.
Broussard (1971) reported results differing from the
preceding studies as the individualized mathematics group
scored significantly higher.
Conclusion Number Six
Results of comparing the two different 
methods of instruction with students 
at different levels of ability (high, 
average and low) on the subtest, mathe­
matics concepts, did not indicate that
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either method of instruction was supe­
rior. However, average students using 
both methods scored significantly high­
er than low and high ability students.
The findings of Verheul (1971) and Deep (1966) also 
indicated no significant differences for mathematics 
concepts.
Broussard (1971) reported a significant difference
favoring the individualized mathematics group while Tanner
(1965) and Fielder (1971) reported significant differences
favoring the traditional mathematics teaching method.
Conclusion Number Seven
Results of comparing progress of stu­
dents as measured by the problem 
solving subtest did not indicate that 
the individualized or the traditional 
method of instruction was superior.
However, the average ability students 
in both groups scored significantly 
higher than the low and high ability 
group when the pretest-posttest 
change scores were considered.
Verheul (1971) , Broussard (1971) and Deep (1966) re­
ported no significant differences in arithmetic problem 
solving. However, Fielder's results (1971) indicated a 
significant difference favoring the group using the tradi­
tional mathematics teaching method.
Discussions
There was no significant difference between the over-all 
rate of gain for students in the Continuous Progress Mathema­
tics classes or the traditional classes. As a whole all of 
the students using both methods of instruction made unusually
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large gains. When the pretest was administered, 53 per­
cent of the subjects in the experimental group were under­
achievers and 44 percent of those in the traditional group 
were underachievers. Posttest results indicated that only 
38 percent of the experimental and 29 percent of the con­
trol students were underachievers (below 50th percentile). 
Average gain for the Continuous Progress Mathematics group 
was 14.97 percentile points while average gain for the 
traditional mathematics group was 16.20 percentile points. 
The researcher is surmising that this large growth may have 
been at least partially caused by the following:
1. Subjects involved in the study were exposed 
to mathematics teachers that were teaching 
only mathematics; whereas, during their 
first six years a single teacher was teach­
ing all of the different subjects.
2. All of the teachers were aware that the 
comparison was being made and this may 
have increased the probability of the 
Hawthorne Effect. Knowing that student 
progress was being checked might have 
caused teachers to increase their efforts.
However, this possibility should not have 
an adverse effect concerning the validity 
of the experiment because the test was to 
determine the relative merits of the two 
types of instruction at different ability 
levels.
Implications for Further Research
Duplication of this study with different testing in­
struments could be an area for further investigation. (The 
Metropolitan '70 Achievement Test (Metro '70) is a national­
ly normed achievement test and is geared to analyzing the 
achievement in school systems consisting largely of graded
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structure and using the traditional method of instruction). 
This requires that the tests be written within a framework 
of what is taught in a particular grade. Since the measur­
ing instrument was geared to measure instruction in the 
graded structure, there is a definite possibility that stu­
dents using the Continuous Progress Mathematics (CPM) method 
were learning mathematics that was not measured by the in­
struments used. A detailed study of the Continuous Progress 
Mathematics program and the traditional program with the 
subsequent development of a new testing instrument might 
reveal areas of mathematics achievement that were not 
measured.
Other research in this area might be done with older 
students. Subjects in this study were seventh-grade stu­
dents and practically all of them were twelve years old. 
Piaget (1963) describes this age (11 or 12) as the begin­
ning period of a stage of development which he calls formal 
operations. During the early stages of this period, he 
says children can deal with many variables simultaneously 
and understand abstract relationships. However, this was 
the experimental group’s first exposure to individualized 
instruction, and older students might master this type of 
instruction more easily.
A longitudinal study comparing the Continuous Progress 
Mathematics program during the seventh-, eighth- and ninth- 
grade years should also yield additional insight into its
■97-
total effectiveness. This could be done by measuring 
achievement gains for students used in this experiment at 
the end of the eighth- and ninth-grade year.
The role of the teacher and interaction that occurs 
between the teacher and students should be examined with 
the intent of improving the Instructional process. A 
large part of the responsibility for teacher-student 
communication seems to lie with the student. Knowledge 
of the percent of the communications between a single stu­
dent and the teacher that are student initiated and those 
that are teacher initiated might give some additional in­
sight which would allow the program to be improved.
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APPENDIX A
A LIST OF SCHOOL SYSTEMS CONTACTED CONCERNING 




A List of School Systems Contacted Concerning Their 
Individualized Instruction Mathematics Program
Principal
Granada Community School 
Forte Madera, California 94925
Principal




Fort Lauderdale, Florida 33300
Principal
Southside Elementary School 
Durham, North Carolina 27701
Principal
Wilson Elementary School 
Janesville, Wisconsin 53545
Superintendent of Schools 
Duluth Public Schools 
Duluth, Minnesota 55801
Principal
Parkside Elementary School 
Murray, Utah
Elementary Principal 
Urbana Public Schools 
Urbana, Illinois 61801
Principal
Southwest High School 








San Mateo, California 94402










Brittan Acres Elementary School 
San Carlos, California 94077
Principal
Grandview High School 
Grandview, Idaho 83624
Principal
John Murray Junior High School 
Pendleton, Oregon 97801
Aiken Elementary School 
West Hartford 
Connecticut 06107




LETTER SENT TO THE SCHOOL SYSTEMS 




Letter Sent to the School Systems 
Contacted During the Preliminary Survey
Eisenhower Junior High School 
Fifty-Seventh and Gore 
Lawton,, Oklahoma 73501
Our school is using an individualized mathematics program 
called Continuous Progress Mathematics (grades 7-8-9). At the 
present time we are in the process of evaluating the effective­
ness of this program.
Your school was listed in a publication of the National 
School Public Relations Association as using individualized 
learning programs and I would like to know whether or not your 
mathematics program has been evaluated. If the program has 
been evaluated, I am particularly interested in the instruments 
that wore used for evaluation (standardized tests, teacher-made 
tests, opinionnaire, etc.). Do the measuring instruments used 
evaluate academic achievement as well as attitude changes, self 
motivation and independence in students?
I would also like to know whether or not the data were 
treated statistically and if there was firm proof of achievement.
I would like you to send me any information, brochures, etc.
that you have describing your individualized instruction program,
the tests and instruments that you used in your evaluation, and 
the results obtained. I will reciprocate by mailing results of
our evaluation to you when it is completed if you want me to.
Please send this material at your earliest convenience. I 
have enclosed a sheet which will facilitate your answering and 
n self-addressed stamped envelope for your convenience.
Thank you.
Sincerely yours,
Kenneth Ellis, Coordinator 
Material Center
APPENDIX C
QUESTlONNARIE SENT TO NINETEEN SCHOOL SYSTEMS 





Questionnaire Sent to Nineteen School Systems 
Concerning the Evaluation of Their 
Individualized Instruction Math Program
Directions; Please complete the following questionnaire 
concerning your individualized mathematics program and 
enclose the information and materials sought in questions 
6 and 7.
1. Our mathematics program has been evaluated.
2. Academic achievement for our mathematics program was 
measured by the following method:
3. Academic achievement of our students was compared 
with the achievement of students in a traditional 
lecture class by using the following tests:
4. The data obtained in the evaluation was treated 
statistically in the following manner:
5. Other types of evaluations (attitude changes, self- 
motivation and independence) have been measured in 
the following manner:
6 . I have enclosed tests used to measure progress.
7. List the names and addresses of any schools (grades 
7-12) that you know who are using an individualized 
mathematics program.
APPENDIX D




Practice Set (Color coded pink)
SETS Name____
P ra c t ic e  S e t 1
S e c t io n ,
(T e rn s )
Date____
G iven  a l i s t  o f  te rm s  r e l a t in g  t o  s e ts ,  th e  le a rn e r  can w r i t e  
a d e f i n i t i o n  and exam ple f o r  each te rm .
1 . s e t
2 . member
3 . empty s e t
4 . o n e -to -o n e  co rresp on de n ce
3 . c a r d in a l  number
6 ,  o r d in a l  number
7 , even numbers
8 , odd numbers
9 , s u b s e t
10, in t e r s e c t io n
11 , d i s j o i n t  s e ts
12, u n io n
COFTHIGHT 1973, Gnirk, Johnson, Kiepke.
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Practice Set (Color coded pink)
SETS Name____
P ra c t ic e  S e t 2 .
S e c tio n ^
(C o n p a rin g  Numbers)
Date____
G iven p a i r s  o f  num bers, th e  le a r n e r  can compare th e  numberc 
u s in g  g re a te r  th a n ( > ) ,  le s s  th a n ( < ) ,  and e q u a l t o ( * ) .
E ::an p le s : 5 < D , 8 > 5 »  5 ® 5-
1. 12 10
2. 21 3
3 . 714 865
4 . 95 105
5. 4 + 7  11
6 . 15 :: 0  15 + 0
7 . 5
8 . 4 5 ,6 4 3  3 8 ,0 0 7
9 . 69  6 .9
10 3 x  4 5 X 6
11. J im  i s  5 ' 1 0 " t a l l  and B i l l  i s  69 in c h e s  t a l l .
J im 's  h o i r l i t r " i s  ________________ B i l l ' s  h e ig h t .
12. A to n  o f  b r ic k s  i s _____________ R to n  o f  fe a th e rs .
COPYRIGHT,1973,. Gnirk, Johnson, Kiepke.
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Evaluation Test (Color coded blue)
SETS Name_
EVALUATION 1 S e c tio n ---------------------- --------- — -
D ate ___________________ _
1 .  A . D e f in e  S e t .
B , I l l u s t r a t e  w h a t i s  meant by th e  te rm  o n e -to -o n e  
co rre s p o n d e n c e  by u s in g  th e  f o l lo w in g  s e ts .
A . A -  { a , b , c }  B . B ■= { x , y , z }
C. R e w r ite  th e  members o f  t h i s  s e t  { l , ' f » 6 , 5 , 5 , 2 )  so t h a t  
th e y  w i l l  f i t  th e  d e f i n i t i o n  o f  o r d in a l  num bers i
D . I f  a  s e t  has no  members » i t  i s  c a l le d  th e  
£ .  The s e t  o f  num bers { 2 , 4 , 6 , 8 , 1 0 . . . )  a re  c a l le d  th e
P . A . The sym bo l > means
B. The sym bo l < means_
C. U s in g  th e  num bers 8 and 5 end th e  sym bo l > , v ; r i t e  a 
t r u e  num ber se n te n ce  •__________________ .
D . U s in g  th e  num bers 8 and 5 end th e  sym bo l < , w r i t e  -a 
t r u e  num ber se n te n ce  .
E . In  th e  f o l lo w in g  number s e n te n c e , re p la c e  th e  A w i th  
> ,<  o r  ■ t o  make a  t r u e  number s e n te n c e .
6  X 9  A 8  X 7
OOFYRIGHT 1972, Gnirk, Kiepke, Johnson
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Practice Set (Color coded pink)
SETS Hame_
P ra c t ic e  S e t 3 S e c t io n .
(S e t D e s ig n a tio n )
D ate
G iven w r i t t e n  d e s c r ip t io n s  o f  s e ts ,  th e  le a r n e r  can d e s ig n a te  
th e  s e ts  t y  l i s t i n g .
Exam pleI D e s c r ip t io n  -  The days o f  th e  week t h a t  b e g in  
w i th  th e  L e t t e r  T .
L i s t  -  {T uesday, T h u rsd a y )
1 . The m onths o f  th e  y e a r  t h a t  b e g in  w i t h  th e  l e t t e r  J .
2 .  The s e t o f  s ta te s  o f  th e  U n ite d  S ta te s  t h a t  a re  c o m p le te ly
su rrou nd ed  b y  w a te r ,
3 .  The s e t o f  odd numbers betw een 4  and 1)..
4 .  The s e t  o f  l e t t e r s  in  ''M a th e m a t ic s * * .
G iven s e ts  w i th  th e  members l i s t e d ,  th e  le a r n e r  can d e s ig n a te
th e  s e ts  by d e s c r ip t io n .
Example I L i s t  (John Kennedy, Lyndon J o h n s o n , R ic h a rd  N ix o n )
D e s c r ip t io n  -  The s e t  o f  P re s id e n ts  o f  th e  U .S . 
d u r in g  th e  1960*s
5 .  (M arch , May)
6 .  (C anada, M e x ic o , U n ite d  S ta te s }
7» ( E r ie ,  S u p e r io r ,  H u ron , M ic h ig a n , O n ta r io )
8 . (2 ,4 ,6 , .............}
OOPIHIGHT 197), Onlnt, Johnson, Kiepke.
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Practice Set [Color coded pink)
SETS'
P r a c t ic e  S e t 4  
(S u b s e ts )
Xame
B e c tio n _  
D ate____
G iv e n  a  l i s t  o f  s e t s ,  th e  le a r n e r  can l i s t  th e  in d ic a te d  s u b s e ts .
1 . Prom (A ,B ,C ,D ) l i s t  a su b s e t w i t h  a c a r d in a l  num ber o f  2 .
2 .  Prom {1,2,3»4,5) list the subset o f  even numbers
3> Prpm,{l,2,3|4,3} list the subset o f  odd numbers.
4 .  Prom { 1 , 2 ,3 * 4 ,5}  l i s t  th e  s u b s e t o f  m u l t ip le s  o f  ? •
5 . Prom (1 ,2, 3 , 4 ,  } l i s t  th e  su b se t o f  even num bers.
6 .  Prom {1 ,2, 3 , 4 ,5 ,6 , 7 ,8 )  l i s t  th e  su b se t o f  num bers 
d i v i s i b l e  b y  4 .
7 .  Prom { l , 2 , 3 « 4 }  l i s t  th e  s u b s e t o f  numbers le s s  th a n  3 .
COPYRIGHT 1973* On irk, Johnson, Mepke.
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Practice Set (Color coded pink)
BETS Name
P r a c t ic e  S e t 5 S e c t io n .
(Num ber S e n ten ces)
G iven  a l i s t  o f  num ber s e n te n c e s , th e  le a r n e r  can w r i t e  w h e th e r 
th e  f o l lo w in g  se n te n ce s  a re  t r u e  o r  f a l s e .
Exam ple I )  + 2 < 7
5 < 7  IP » .
1 . 27 + 3 > 4 x 5
2 . 227 + 15 > 776 + 5
3. 35 X 52 < 667 - 75
4 . 150 X 7 = 112 X 9
5. 483 -  99 < 344 - 29
6 . 2877 X 3 = 5000 X 2
7. 15 X 2 - 2 X 15
8 . 6 X 6 < 6 + 6
9. 18 T 3 = 3 + 18
1 0 . 15 X 5 X 2  X 0  -  90
OOPTRIGHT 1973» Gnlrk, Johnson, Kiepke.
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Evaluation Test (Color coded blue)
SETS
E v a lu a t io n  2  S e c t io n .
Date
5 . D e s ig n a te  «he- f o l lo w in g  sets by l i s t i n g .
a. The s e t  o f  th e  days o f  th e  week t h a t  b e g in  w i th  th e  
l e t t e r  S.
b. The s e t  o f  l e t t e r s  in  " M i s s i s s i p p i ” .
D e s ig n a te  th e  f o l lo w in g  s e ts  b y  d e s c r ip t io n .
c .  { 1^5»5»7• • • )
d .  {J a n u a ry , J u n e , J u ly )
4 .  a . Prom th e  s e t  { 1 ,  2 ,  3 ,  4 ,  5 ,  6 ) list the subset o f
numbers d i v i s i b l e  b y  3
b .  Prom th e  s e t  { 1 ,  2 ,  3» 4 ,  3 , 6  ) l i s t  th e  s u b s e t 
o f  th e  m u l t ip le s  o f  5 _____________ .
5. W r ite  w h e th e r th e  f o l lo w in g  sentences are True  (T )  o r  
P a ls e  ( P ) .
a .  23 -  19 = 64 4 8 ________
b . 24 f  3 < 3 f  24 _________
c .  7 X 6  >  42 X 0 __________
d .  4 72  -  27 < 427 + 72
C0FÏS1GBT 1 97 2 , C n lA ,  K ie p k e ,  Johnson
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Practice Set (Color coded pink)
SETS Name
y r a c t ic o  S e t 6  Sectior» ,
(S o lv in g  Open S e n ten ces)
D a te .
G iven a l i s t  o f  open s e n te n c e s , th e  le a r n e r  can s o lv e  th e  open 
sentences f o r  th e  m is s in g  num ber.
1 . 21 T 3 N + 5
2. 6 4 4 = 8 + N
3 . 4 + 7 = N + 4
4 . 6 + 0 ® 8 — N
5 . 12 -  7 = N -  4
6. 3 X 9 = 2? X N
7 . 14 X 0 -  h  X 7 
8 - 17 -  N -  10 + 3
9« 24  4 A « 28 -  A (use  th e  same num ber f o r  b o th  fra m e s )
1 0 . 48  + E -  D X 3 (use  th e  same number f o r  b o th  fra m e s )
OQPTHIQHI 1973, Goirk, Johnson, Kiepke.
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Practice Set [Color coded pink)
SETS Name____
IV a c t ic e  B e t 7
S e c tion _
(U n ion  and I n t o r a e c t io n )
Date
G iven p a i r s  o f  n e t s ,  th e  le a r n e r  can d e s ig n a te  th e  u n io n  (U ) o r  
in t e r s e c t io n  (n )  o f  each p a i r .
N o te ! U n ion  means to  im i t e  o r  combine tw o  s e ts  t o  make one la rg e  
s o t .  I n t e r s e c t i on o f  two s e ta  c o n ta in a  o n ly  th e  e lem ents  
t h a t  a re  i n  b o th  s e ts .
E ]:am ples: fA ,D ,C ,D ) U (B .D .P ) = (A ,B ,C ,D ,P )
{A ,B ,C ,d )  n {B ,D ,P ) = {B ,D }
1 .  { 1 , 3 ,5 ,7 )  U ( 2 ,4 ,6 ,8 )  -  ?
? .  ( 1 ,2 ,5 )  n ( 2 , 4 , 6 , a )  .  ?
3 .  (A ,B ,C ) U (D ,E ,P ) = ?
4 .  (A ,B ,C ) U ( 1 ,2 ,3 ,4 )  .  7
( 1 ,2 ,3 ,4 )  n ( 6 ,8 ,1 0 )  = ?
6 .  ( 2 , 4 , 6 , . . . )  n (1 0 ,1 2 ,1 4 )  = 7
Use th e  l i n e  to  answ er q u e s tio n s  ( 7 - 1 2 ) .
N o te : U n ion  means t o  u n i t e  th e  l i n e  segm ents t o  make one lo n g e r  
a e g n e n t. In te rs e c tT o n  means where th e  tw o  segm ents c ro ss  
o v e r  o r  o v e r la p .
<       :     ! >
A B C D E P G
E xam ple: ÏC  U Ï5ÏÏ Î  j f  g -----------—-
Exam ple: X? ft S ff « 7 A
(O n ly  th e  tw o  end l e t t e r s  a re  used  to  name a l i n e  segm eift)
7. Ï Ç  u Î E  -  ? 10. XU n -  ?
8. X B n T S E - ?  11. r S n M - ?
9. ÎEuSn-? 12. SSnEP-?
OOIYRIGHT 1973, Gnixk, Johnson, Kiepke.
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Evaluation (Color coded blue)
SETS Naoe_
E v a lu a t io n  3  S e c t io n .
Date____
6 .  S o lve  th e  fo l lo w in g  s e n te n c e s  f o r  th e  m is s in g  num ber.
a .  16 + û =  2 0 - A  A = ______________ (use  th e  same number
f o r  b o th  fra m e s )
b .  1 0 - r 6 * = A  + 3 A c  _______________
c .  27 X A c 9 X 3 A =  ______________
d. 50f 5 “ 2 x A  A - ____________
7 .  D e s ig n a te  th e  u n io n  (U ) o r  in t e r s e c t io n  (D ) o f  the 
f o l lo w in g .
a .  { 1 ,5 ,5 ,7 )  U ( 1 ,3 ,4 ,6 )
b .  {A ,B ,C } n {C ,D ,E }
c .  ( 1 ,2 ,3 ,4 }  n ( 6 ,8 ,1 0 )
Answ er d , e ,  and f ,  u s in g  th e  l i n e  b e lo w .
<"1 g 5 B Ê ^
d .  103 U I5E = ?
e . n BU = ?
f .  IE  n BÜ -  ?
OOPYQTGHT 1972, GnirV, Johnson, Kiepke
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2. Compare using >, <, or =.
a. 0;5 c. 576:595
b. 4;iO d. 8 + j; 8 + 4
3. Designate by listing,
a. The set of all odd numbers between 7 and IB.
b. The set of days that begin with the letter 0.
Designate by description,
c. ( 1 I...}
d. {June, July, January)
4. a. List a subset of {A,E,C,D,E} that has four members.
b. List the subset of 10,1,2,3,4,,,,} that has as members 
multiples of 3«
5. Label each of the following sentences true or false.
a. 4 8 r 5 < 16 :: 5 X 0 c. 5 x 6 > 4 x 7
b, W O  - lu " 305 d. 21 -f 5 = 3 + 21
6. Go3.vc fo.u the missing number. (Use only one number for 
each sentence)
a. II < 19 = 19 4 n a. 31 -- A = 23 + A
b. 36 -r a «= A -r 4 e. 6 X 7 = 42 :: A
c. A X 5 - A :: 3 f. 28 f 7 = 4 x N
7. a. {1,3,5,?,...} n {1,2,5,4,5,6} = ?
b. {A,D,C,D} U ID,C,D,E,F} = ?
C. {A,D,C} U {a } = ?
Use the line below to answer d,e,f.
<—  ̂ --- jj. ^ --------- .jj-- ïf— -gr— >
d. IB n W  e. XD n f. 5B n DP
COPYRIGHT 1973, Gnirk, Johnson, Kiepke.
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2. Compare using > or <.
a. 6;il c. 756; 68?
b. 4;? d. 2+5;4+5
3. Designate by listing.
a. The set of even numbers between 6 and 15«
b. The set of dlays that begin with the letter 0. 
Designate by description.
c. p,6,9,12)
d. I March, May}
4. a. List a subset of fA,B,C,D) that has 3 members,
b. List a subset of {l ,3»5>,7»9. •.} that has even
numbers as members.
5. Label each of the following sentences true or false.
a. 4x9%7 < 13x5x0 c. 5x? > 6x?
b. 100 - 86 = 14 d. 63 9 = 9 V 63
6. Solve for the missing number.
a. N + 11 = 11 X 1 d. 120 - A = 110 + A
b. 32 T A = A 4 2 e. 4 x 6 = 2 4 x A
c. A X 13 - A % 5 f. 64 4 4 = 4 X  A
7. a. (1,2,3,4...) n ( 3,6,9,12...} = ?
b. { A,B,C,D) U ( A,C,E,F} = ?
c. (A,B,C) U { 1,2,3) = ?
Use the line below to answer d,e,f.
B
a.  Bl) n W
e .  BP n <25
f. u ÏÏP
OOPfRIGHT 1971 - by Gnirk, Johnson, Kiepke
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2. Compare using > or <.
a. 5;s c. 876; 593
b. 3;i2 d. 3 + 8; 7 + 9
3. Designate by listing.
a. The set of all odd numbers between 5 and 16.
b. The set of months that begin with the letter A. 
Designate by description.
c. (5, 10, 15, 20)
d . (Saturday, Sunday)
4. a. List a subset of {A,B,C,D} that has four members.
b. LisL the subset of {0,2,4,6,8...) that has as members 
multiples of 4.
5« Label each of the following sentences true or false.
a. 7 X 8x 6 < 6x 12 X 0 c. 4 x 5  > 3 6
b. 200 - 16 = 184 d . 28  ̂7 = 7 V 28
6. Solve for the missing number.
a. N 4 18 = 18 X 1 d. 56 - A = 28 4- A
b. 48 T A = A T 12 0. 5 x 7  = 35 x A
c. A X 8 = A X 12 f. 48 f 6 = 4 X  N
7. a. {2,4,6,...} n (1,2,5,4,5,6} = ?
b, {A,B,C,D} U {B,C,D,E} = ?
0. {A,B,C} n (1,2,3) = ?
Use the line below to answer d,e,f.
A B
d .  ÂÏÏ n Î)Ë
e . n r n  OF
f .  u Ck
COPTRIGHT 1971, Gnlrk, Johnson, Kiepke
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2. Compare using > o r  <.
a. ?;9 c. 659; 705
b. 5; 13 d. 4 + 5; 8 + 5
3. Designate by listing.
a. The set of even numbers between 0 and 2.





4.a.List a subset of fA,B,D,C) that has 2 members.
b.Lisb a subset of 13,6,9,12...} that has as members
even numbers.
5. Labei each r>r t)in folTow.ing sentences true or false.
a. 5 X 5 X 4  < 14 x l 3 x O  c. 3 x 6 > 2 x 8
b. 100 - 86 = 24 d. 16 t 8 = 8 t 16 
6. Solve for the missing number.
a. N + 14 = 14 X  1 d. 18 - A = 12 + A
b. 54 r A = A -t6 e. 3 X  8 = 24 X N
c . A X 7 = A X  5 f. 36 t 6 = 3 X  N
a. (1,2,3,4...) n {2,4,6,8} = ?
b. {A,n,C} U {C,D,E,G} =?
c. {A,B,Oj U {A,B,D} = ?
Use the lino below to answer d,e,f.
F
d. ÎB ncü
e . Xc n En
f .  D ) II cE
COPYRIGHT 1971» Gnirk, Johnson, Kiepke
APPENDIX E
MATHEMATICS ACHIEVEMENT AND MENTAL ABILITY RAW 
SCORES RECORDED FOR STUDENTS WITH HIGH, 
AVERAGE, AND LOW MENTAL ABILITY 
TAUGHT BY TWO DIFFERENT METHODS
TABLE 11
MATHEMATICS ACHIEVEMENT AND MENTAL ABILITY SCORES* RECORDED FOR THE HIGH 
ABILITY GROUP WHO WERE TAUGHT BY THE CONTINUOUS PROGRESS 







































































































































































Comp. Cone. Prob-Solv. TOTAL
■Achievement Posttest
Comp. Cone. Prob-Solv. TOTAL
Change Scores
Comp. Cone. Prob-Solv. TOTM.
^13 87 68 94 82 80 96 80 89 92 28 - 14 7
12
^14 81 40 48 38 40 74 56 62 68 34 8 24 28
90 64 90 78 76 77 88 86 88 13 -2 8 12
81 SO 86 74 70 1 88 86 58 - 49 2 12 - 1 2
^ 7 87 72 84
84 78 94 92 82 94 22 8 - 2 16
^18
89 46 40 60 50 94 94 92 96 48 54 32 46
S . 87 68 58 42 54 77 74 58 72
9 16 16 18
S o
84 36 38 52 40 46 76 66 66 10 38 14 26
S i
99 72 96 88 86 88 88 98 94 16 -8 10 8
S 2
97 54 72 78 68 74 88 70 82 20 16 - 8 14
S 3 90 76
90 90 86 80 88 94 92 4 -2 4 6
S 4
99 94 99 90 96 98 99 99 99 4 0 9 3
S s
89 54 68 52 58 84 86 78 86 30 18 26 28
S ô













Comp. Cone. Prob-Solv. TOT.AI Comp.
Change Scores 
Cone. Prob-Solv. TOTAL
^27 79 36 40 60 48 50 76 50 62 14 36 -10 14
^28 84 36 64 16 36 70 86 70 80 34 22 54 44
^29 89 54 58 60 58 74 80 66 78 20 22 6 20
So 90 84 64 56 68 80 88 66 84 -4 24 10 16
Si 91 50 96 60 70 66 78 92 82 16 -18 32 12
S2 89 68 96 70 78 98 96 74 94 30 0 4 16
Ss 91 84 96 98 92 77 86 89 88 -7 -10 -9 -4
S 4 93 86 90 82 86 94 99 96 98 8 9 14 12
Ss 84 40 72 78 64 94 66 82 86 54 - 6 4 22
So 79 50 68 64 62 60 86 74 78 10 18 10 16
Sy 87 68 72 56 64 94 88 70 89 26 16 14 25
Sa 93 64 84 88 78 88 92 99 96 24 8 11 18
So 94 90 86 90 90 99 80 92 94 9 -6 2 4








Comp. Cone. Prob-Solv. TOTAL
Achievement Posttest
Corap. Cone. Prob-Solv. TOT,\L
^ 1 81 76 68 84 78 74 88 82 86 -2 20 -2 8
84 54 72 38 54 66 66 82 76 12 - 6 44 22
^4 3 95 80 90 84 86 84 96 89 94 4 6 5 3
^44 83 84 68 78 78 90 86 86 90 6 18 8 12
92 89 96 98 94 94 99 99 99 5 3 1 5
^46 83 68 68 70 68 46 80 54 66 -22 12
-16 -2
^ 7 81 50 68 82 68 80 76 96
89 30 8 14 21
^48 83 68 28 52 48 66 66 70 70 -2 38
18 22
^49 94 92 94 88 92 96 92 78 94 4 -2 -10 2
^50 91 54 68 60 62 80 86 74 84 26 18 14 22
MEANS. . . 88.20 64.70 75.02 71.68 70.54 79.42 85.34 81.62 85.92 14.72 10,32 9.94 15.38
STANDARD
DEVIATIONS. • 20.07 19.13 13.66 14.26 17.44 9.64 13,51 10.26 19.55 15.62 15.10 12.79
Change Scores
Comp. Cone. Prob-Solv. TOT;\L
tsj
00
*A11 Achievement and Mental Ability Scores are given in terms of National
Percentiles. Average for the National Percentile is 50.
TABLE 12
MATHEMATICS ACHIEVEMENT AND MENTAL ABILITY SCORES* RECORDED FOR THE AVERAGE 
ABILITY GROUP WHO WERE TAUGHT BY THE CONTINUOUS PROGRESS 




Comp. Cone. Prob-Solv. TOTAL
Achievement Posttest 
Comp. Cone. Prob-Solv. TOTAL Comp
Chanfic Scores 
Cone. Prob-Solv. T2T.AL
69 22 36 56 36 70 62 46 62, 48 26 -10 26
40 14 38 38 28 74 36 40 52 60 -2 2 24
'3 75 64 72 74 68 90 74 62 80 26 2 -12 12
57 26 58 28 36 70 66 46 62 44 8 18 2 d
50 46 48 60 50 54 50 20 42 8 2 -40 -8
48 36 20 20 22 48 40 32 38 12 20 12 16
57 68 72 56 64 48 56 28 44 -20 -16 -28 -20
^8 57 14 8 16 10 46 70 62 62 32 62 46 5 2
48 18 8 20 11 42 62 36 44 24 54 16 33
^10 45 50 40 64 54 54 78 74 76 4 38 10
1 ■>
Sll 35 6 58 42 30 22 56 70 48 16 -2 28 18
S12 57 18 22 28 22 54 70 54 62 36 48 26 40
tsj
StudentNumber Mental Ability Percentile
Achievement Pretest 
Comp. Cone. Prob-Solv. TOTAL
Achievement Posttest 
Comp. Cone. Prob-Solv. TOTAL
Change Scores 
Comp. Cone. Prob-Solv. TOTAL
^13 43 36 54 12 30 66 52 16 44 30 -2 4 14
^14 SO 36 64 70 58 70 76 62 72 34 12 -8 14
"is 62 46 36 56 44 46 78 62 66 0 42 6 22
48 SO 48 56 50 70 70 62 70 20 22 6 20
^17 69 72 68 60 68 70 88 66 80 -2 20 6 12
^ 8 52 36 96 42 62 66 88 36 70 30 -8 - 6 8
^ 9 67 68 64 70 64 88 76 82 86 20 12 12 22
^20 67 10 84 48 44 54 74 50 62 44 -10 2 18
^21 60 22 36 48 34 34 22 46 32 12 -14 -2 -2
^2 2 69 86 72 90 86 94 86 82 90 8 14 -8 4
^2 3 60 30 38 70 48 94 74 74 84 64 36 4 36
^24 40 SO 36 24 34 77 56 66 70 27 20 42 36
^2 5 73 54 36 64 50 77 88 54 78 23 52 -10 28
^26 62 SO 64 64 62 48 62 58 58 -2 -2 -6 -4
CMO
I
Student Mental Ability Acliievement Pretest Achievement Posttest Change Scores
Number Percentile Comp. Cone. Prob-Solv. TOTAL Comp. Cone. Prob-Solv. TOTAL Comp Cone. Prob-Solv. TOT/\L
^2 7 52 2 8 24 4 38 46 36 38 36 38 12 34
^28 48 72 78 88 78 80 78 66 80 8 0 -22 2
^29 71 46 40 38 40 66 70 62 68 20 30 24 28
^50 67 26 78 56 54 70 74 82 78 44 -4 26 24
Si 65 64 64 60 62 88 66 89 84 24 2 29 22
Sz 52 22 6 42 18 80 80 58 78 58 74 16 60
S 3 69 8 26 38 22 30 56 54 44 22 30 16 22
S 4 69 54 54 28 44 34 50 46 42 -20 -4 18 -2
Ss 48 36 54 48 44 50 50 40 48 14 -4 -8 4
Sb 43 40 38 52 44 48 30 58 44 8 -8 6 0
s ? 50 14 64 42 36 66 70 82 76 52 6 40
40
Ss 45 68 64 70 64 54 46 20 38 -14 -18 -50 -26
S9- 73 68 58 42 54 84 66 50
70 16 8 8 16







Comp. Cone. Prob-Solv. TOTAL
Achievement Posttest 
Comp. Cone. Prob-Solv. TOTAL Comp.
Change Scores 
Cone. Prob-Solv. TOI'.U
^ 1 67 89 72 60 76 88 74 62 78 -1 2 2 2
^4 2 73 64 68 48 58 60 86 SO 70 -4 18 2 12
^ 3 65 22 22 38 24 46 52 40 44 24 30 2 20
^44 65 64 72 48 62 90 86 86 90 26 14 38 28
^ 5 57 8 20 28 18 30 52 46 42 22 32 18 24
^46 62 64 40 52 50 34 52 66 52 -30 12 14 2
^ 7 55 72 72 74 70 88 76 86 86 16 4 12 16
^48 75 SO 48 38 44 70 78 89 82 20 30 51 38
^49 62 68 68 74 68 66 76 86 80 -2 8 12 12
"so 55 22 20 38 24 70 50 32 52 48 30 -6 28
MEANS. 57.76 42.34 48.96 49.00 45.34 62.12 65.08 56.84 63.40 19.78 16.12 7.84 18.06
STANDARD
DEVIATIONS. 22.99 22.14 18.29 19.30 14.85 23.16 19.15 16.75 20.98 21.34 19.96 16.51
*A11 Achievement and Mental Ability Scores are given in terms of National
Percentiles. Average for the National Percentile is 50.
TABLE 13
MATHEMATICS ACHIEVEMEXT AND MENTAL ABILITY SCORES* RECORDED FOR THE LOW 
ABILITY GROUP WHO WERE TAUGHT BY THE CONTINUOUS PROGRESS 

















leiit Post test 
Prob-Solv. TOT.AL







33 18 16 10 12 1 46 50 32 42 ; 28 34 22 30
S, 8 8 2 32 8 ! 28 6 12 14 j 20 4 -20 6
^3 16 14 I 16 6 1 16 6 16 10 1 9 5 0 4
14 30 28 24 28 1 38 52 40 42 1{ 8 24 16 14
21 8 6 20 6 1 34 40 46 38 11 26 1 34 26 32
35 26 22 70 36 1 46 36 16 30 1 20 14 -54 - 6
25 26 14 38 22 ! 33 SO 46 42 11 12 1 36 S 20
's 25 30 48 32 36 ! 50 56 28 44
11 20 1 8 -4 8
25 68 54 64 62 ! 46 76 82 72 ! -22 1 2 2 18 10
^10 29 8 28 24 18 ! 48 40 32 38 1 40 1 12 8 20
^11 9 22 10 10 10 1 22 12 6 11 1 0 2 -4 1





Comp. Cone. Prob-Solv. TOTAL
■Achievement Posttest 
Comp. Cone. Prob-Solv. TOTAL
^13 13 6 10 28 11 11 12 24 14 5 2 -4 3
^14 33 18 40 42 34 60 74 24 54 42 34 -18 20
^15 4 4 22 32 16 11 12 16 11 7 -10 -16 -5
19 40 40 28 36 66 26 36 42 26 -14 8 6
^17 25 18 26 24 22 42 36 36 36 24 10 12 14
^18 29 8 10 12 8 54 40 10 32 46 30 -2 24
^19 25 26 20 32 24 38 66 40 48 12 46 8 24
^20 23 26 36 12 22 30 12 36 26 4 -24 24 4
^21 12 ■ 6 8 2 2 28 2 16 14 22 - 6 14 12
^22 23 2 4 2 1 8 12 10 8 6 8 8 7
^23 35 14 10 2 6 38 66 58 54 24 56 56 48
^24 38 46 16 56 36 50 70 94 78 4 54 38 42
^2 5 35 64 16 82 50 66 40 20 42 2 24 -62 -8
^26 25 18 10 38 18 42 22 24 28 24 12 -14 10
Change Scores 






Comp. Cone. Prob-Solv. TOTAL
Achievement Posttest 





^27 9 2 1 4 1 6 1 2 1 4 0 -2 0
^28 16 22 28 16 22 46 40 20 32 24 12
4 10
^29 10 1 4 12 2 4 10 10 4 3 6 -2 2
^30 9 6 6 4 2 6 1 4 2 0 -5 0 0
^31 19 SO 40 48 48 42 18 40 32 -8 -22 -8 -16
^32 5 26 14 28 20 22 30 32 26 -4 16 4 6
^33 29 18 20 38 22 6 22 10 10 -12 2 -28 -12
^34 16 26 40 60 44 24 10 24 18 -2 -30 -36 -26
^ 5 16 10 14 24 14 42 30 40 36 32 16 16 22
^36 8 2 1 1 1 11 2 28 10 9 1 27 9
S37 25 18 2 12 6 46 18 28 30 • 28 16 16 24
S38 27 40 40 28 36 74 40 28 48 34 0 0 12
3̂9' 31 40 22 42 34 54 50 32 44 14 28 -10 10







Comp. Cone. Prob-Solv. TOTAL
Achievement Posttest
Comp. Cone. Prob-Solv. TOTAL
Change Scores
Comp. Cone. Prob-Solv. TOTAL
S41 31 18 40 38 30 46 76 32 52 28 36 -6 22
S42 29 22 64 56 48 38 70 50 52 16 6 -6 4
25 1 1 4 1 18 12 4 10 17 11 0 9
^44 12 2 1 2 1 16 46 10 20 14 45 8 19
^45 31 2 10 20 6 8 10 32 14 6 0 12 8
^46 33 1 14 12 2 42 40 10 28 41 26 -2 26
^47 25 22 54 52 40 50 56 66 62 28 2 14 22
^48 14 26 22 24 22 54 46 28 42 28 24 4 20
^49 16 1 10 2 34 26 24 28 30 25 14 26
^50 21 22 14 4 10 •34 10 40 28 12 -4 36 18
M E A N S . . . 21.68 19.90 20.48 26.30 20.06 35.48 33.40 28.98 31.54 15.58 12.92 2.68 11.48
STANDARD
DEVIATIONS. • 16.33 16.95 19.70 24.13 18.80 22.77 19.38 18.28 14.70 18.89 20.85 13.86
"All Achievement and Mental Ability Scores are given in terms of National
Percentiles. Average for the National Percentile is 50.
TABLE 14
MATHEMATICS ACHIEVEMENT AND MENTAL ABILITY SCORES* RECORDED FOR 
THE HIGH ABILITY GROUP WHO WERE TAUGH'I BY THE 
TRADITIONAL METHOD (CONTROL GROUP)
Student Mental Ability Achievement Pretest Achievement PosttestNumber Percentile
Comp. Cone. Prob-Solv. TOTAL 1 Comp. Cone. Prob-Solv. TOTAL Comp. Cone. Prob-Sclv. TOT.AL
^1 98 72 94 78 80
111 99 1 99 99 99 27 5 21 19
84 72 99 82 88 ! 90 1 88 86 92 18 -11 4 4
97 50 90 88 78 ! 88 1 96 94 96 38 6 6 18
89 50 64 64 62 ! 88 1 88 82 89 38 24 18 27
's 84 50 72 48 58 ! 94 88 74 90 44 16 26 32
99 92 98 94 96 ! 99 99 98 99 7 1 4 3
83 80 64 70 70 ! 96 1 88 74 92 16 24 4 22
^8 77 54 58 70 62 i 90 86 86 90 36 28 16 28
9̂ 79 54 72 48 58 ! 94 94 78 94 40 22 30 36
=10 97 84 94 64 80 1 94 88 92 94 10 - 6 28 14
=11 88 84 86 88 86 1 98 98 94 98 14 12 6 12
= 12 99 90 98 90 94 { 90 1







Comp. Cone. Prob-Solv. TOTAL
Achievement Posttest
Comp. Cone. Prob-Solv. TOT.AL
Change Scores
Comp. Cone. Prob-Solv. TOT;\J.
^13 91 90 98 78 90 90 96 96 96 0 -2 18 6
34 64 72 78 70 98 80 92 94 34 8 14 24
"is 96 46 72 74 64 94 80 82 90 48 8 8 26
^16 90 80 64 64 70 98 80 92 94 18 16 28 24
"l7 84 89 72 56 74 80 99 89 94 -9 27 33
20
^ 8 98 94 90 84 92 94 86 89 92
0 -4 5 0
^19 96 72 99 84 88 94 92 99 98 22 -7 15 10
^20 96 72 94 82 82 98
88 89 96 26 -6 7 14
^21
81 92 90 90 92 98 99 94 99 6 9 4 7
^2 2 93 64
90 78 76 98 80 89 94 34 -10 11 18
"2 3 79 72 72 78 74 99 99 82
98 27 27 4 24
"24 89 68 68 82 70 94 99 98 99
26 31 16 29
"25 94 72 86 64 74 99 99 82 98
27 13 18 24
"26 94 92 98 98 98





















































































































































































































Comp. Cone. Prob-Solv. TOTAL
Achievement Posttest
Comp. Cone. Prob-Solv. TOTAL
Chanp.e Scores
Comp. Cone. Prob-Solv. TOTAL
^41 79 94 84 94 92 94 96 94 98 0 12 0 6
^42 94 76 86 82 80 90 92 82 92 14 6 0 12
^4 3 77 80 84 88 82 70 86 70 80 -10 2 -18 -2
^44 92 92 84 94 92 99 78 92 94 7 - 6 -2 2
^ 5 79 76 78 64 74 94 80 92 92 18 2 28 18
^46 93 92 98 64 88 98 98 74 96 6 0 10 8
^47 98 98 99 90 98 99 98 99 99 1 -1 9 1
^ 8 92 96 94 99 98 96 99 89 98 0 5 -10 0
^ 9 96 89 94 90 92 94 88 94 94 5 -6 4 2
^50 95 76 72 90 80 88 88 74 89 12 16 -16 9
MEANS. . . 87.96 75.38 80.18 78.18 78.70 91.78 89.50 85.96 92.54 16.40 9.32 7.78 13.84
STANDARD
DEVIATIONS. • 16.40 10.69 15.03 6.79 13.39 9.20 13.35 18.90 13.39 13.87 12.95 10.16
"All Achievement and Mental Ability Scores are given in terms of National
Percentiles. Average for the National Percentile is 50.
TABLE 15
MATHEMATICS ACHIEVEMENT AND MENTAL ABILITY SCORES RECORDED FOR 
THE AVERAGE ABILITY GROUP WHO WERE TAUGHT BY THE 
TRADITIONAL METHOD (CONTROL GROUP)
StudentNumber Mental Ability Percentile
Achievement Pretest 









67 50 58 60 58 66 76 62 72 16 18 2 14
^2 65 68 86 38 64 74 80 46 72 6 - 6 8 8
55 46 40 20 34 66 66 40 58 20 26 20 24
48 72 64 52 62 84 76 74 82 12 12 22 20
57 72 86 70 74 80 88 82 88 8 2 12 14
69 46 84 74 68 80 88 82 89 34 4 8 21
^7 SO 54 84 52 64 74 62 78 76 20 -22 26 12
^8 67 72 68 74 70 99 96 70 94 27 28 -4 24
^9 62 40 48 56 48 SO 52 46 52 10 4 -10 4
65 54 78 60 64 66 88 50 76 12 10 - 10 12
Sll 75 92 78 74 82 88 92 86 92 -4 14 12 10
Sl2 67 50 36 42 40 84 78 78 84 34 42 36 44
-fa.
I
StudentN'umber Mental Ability Percentile
Achievement Pretest 
Comp. Cone. Prob-Solv. TOTAL
Achievement Posttest 
Comp. Cone. Prob-Solv. TOTAL
Change Scores 
Comp. Cone. Prob-Solv. TOTAL
^13 71 64 40 60 54 77 70 40 66 13 30 - 20 12
^ 4 52 40 78 48 54 80 86 54 78 40 8 6 24
■ \s 40 46 64 52 54 42 78 66 66 - 4 14 14 12
^16 45 54 26 20 30 77 74 58 72 23 48 38 42
" l 7
48 72 98 78 82 48 76 58 66 -24 - 22 - 2 0 - 1 6
^18
62 8 38 64 34 74 76 66 76 66 38 2 42
^19
52 6 22 24 14 30 18 46 30 24 -4 22 16
S. 62 8 40 32 24 74 78 46 70 66 38 14 46
^21
65 36 64 60 54 66 78 82 80 30 14 22 26
"22 73 80 68 70 74 42 62 62 54 -3 8 - 6 -8 - 2 0
^23
57 40 68 38 48 77 86 58 78 37 18 20 30
^24
69 6 22 38 18 42 78 46 58 36 56 8 40
'25 52 18 40 52 36 84 76 66 80 66 36 14 44
^26







Comp. Cone. Prob-Solv. TOTAL
Achievement Posttest 





^2 7 55 22 1 28 10 34 88 46 58 12 87 18 48
^28 71 46 40 28 36 48 76 36 54 2 36 8 18
^29 50 18 22 38 24 30 50 50 42 12 28 12 18
^30 67 36 68 38 48 60 70 70 70 24 2 32 22
S i 71 46 84 52 62 90 80 89 90 44 -4 37 28
S i 55 54 54 12 36 48 66 62 62 -6 12 50 26
^33 75 50 84 88 74 94 78 92 92 44 - 6 4 18
^34 75 22 36 64 40 98 86 89 94 76 50 25 54
^35 43 30 38 48 36 80 62 62 72 50 24 14 36
^36 60 64 84 74 70 54 80 74 76 -10 -4 0 6
S37 79 72 58 28 50 84 74 62 78 12 16 34 28
S38 65 30 26 28 28 50 56 62 58 20 30 34 30
3̂9' 45 54 72 84 70 50 70 74 68 -4 -2 -10 -2










Co.mp. Cone. Prob-Solv. TOTAL Comp.
Change Scores 
Cone. Prob-Solv
^ 1 67 46 48 42 44 46 66 70 62 0 18 28 18
"42 75 72 54 42 54 66 88 SO 72 -6 34 8 18
"43 73 50 72 56 62 88 80 50 78 38 8 -6 16
"44 48 46 90 52 64 84 88 78 89 38 -2 26 25
"45 48 26 22 20 22 50 66 40 54 24 44 20 32
"46 48 8 16 48 20 98 46 58 76 90 30 10 56
"47 71 36 54 16 34 74 78 40 68 38 24 24 34
"48 69 46 84 48 58 80 86 74 84 34 2 26 26
"49 43 72 64 42 58 70 76 40 66 -2 12 -2 8
"50 48 26 48 32 34 38 22 46 32 12 -26 14 -2
MEANS. 59.74 44.92 55.70 47.48 48.20 67.08 72.32 61.28 70.28 22.16 16.62 13.80 22.08
STANDARD
DEVIATIONS. 22.38 24.91 18.49 16.18 26.38 16.58 15.35 16.59 24,98 21.49 15.50 15.41
"Ail Achievement and Mental Ability Scores are given in terms of National
Percentiles. Average for the National Percentile is 50.
TABLE 16
MATHEMATICS ACHIEVEMENT AND MENTAL ABILITY SCORES RECORDED FOR 
THE LOW ABILITY GROUP WHO WERE TAUGHT BY THE 











Cone. Prob-Solv. TOT.-\L Comp
Cliange Scores 
Cone. Prob-Solv. TOTAL
Si 10 26 10 32 18 42 18 28 28
16 8 -4 10
2̂ 27 4 28 24 16 22 36 32 28 18
8 8 12
S3 14 18 22 16 18 46 22 4 23 28 0 -12
5
S4 23 8 23 12 16 22 36 28 26 14 8
16 10
Sj 40 10 26 12 16 16 76 28
36 6 50 16 20
s 23 22 14 32 20 50 26 24 32 28 12 -8 126




5 30 26 4 18 48 52 28 42 18 26 24 24
31 50 38 70 54 54 46 58 54 4 8 -12 0
12 14 20 10 12 38 30 20 28 24 10 10 1610
s 9 6 8 6 2 16 22 16 14 10 14 10 1211
^12 19 30 40 24 30
42 50 40 42 12 10 16 12
InI
Mental Ability Achievement Pretest Achievement Post test
Nitnber Percentile Comp. Cone. Prob-Solv. Tor .u 1 Comp. Cone. Prob-Solv. TOFAL 1 Comp. Cone. Prob-Solv. Tor .u
^13 38 22 28
16
t
32 1 34 36 20 28 Î 8
4 6
33 26 36 48
1
34 1 84 46 50 62 1 58 1 10 2 28
^15 38 54 20 24 30 Î 48 46 40 44 1 - 6 1 26 16
14
^ 6 14 26 38 20
28 ! 30 62 50 44 1 4 
1
24 50 16
s 13 10 28 2 11 1 34 6 12 16 1 24 -22 10 517 1 I
s 38 68 58 48 58 1 77 78 46 72 1 9 20 -2 14
18 1 1
s 17 6 22 6 10 ! 11 26 16 14 ! 5 4 10 4
19 1 1
s 25 36 14 12 13 1 38 36 28 32 1 2 22 16 14
20 1 1




38 30 22 24 24 j 30 46 50 38 1 0 24 26 14
16 14 8 24 11 i 30 18 6 16 1 10 - 1 8 523 1 1
^24
s
23 18 22 12 18 j 28 10 16 16 ! -1 2 4 -2
27 18 14 24
I
18 J 48 66 40 52 1 30 52 16 34
25 1 1





















"27 35 1 1 16 1 24 1 16
10 23 0 0 9
^28 35 8 10 48 18 18 36 36 28
10 26 -12 10
"29 31 6 14 32 12 28 26 SO
32 22 12 18 20
^30 23 6 36 38 22 11
10 58 23 5 -26 20 1
S, 25 54 38 42 44 54 66 74 68 0 28 32 2431
^32 17 50 16 24 28 46 56 32
44 -4 40 8 16
"33 33 64 28 42 44 66 70
58 68 2 42 16 24
S34 17 26 16 42 24 24 26 36 28 -2 10 -6
4
s 35 6 1 12 2 74 12 10 30 68 11 -2 2835
^ 6 27 30 40 42
36 54 50 58 54 24 10 16 18
^37 33 54 58 38
50 74 74 28 62 20 16 -10 12
s 35 4 10 12 6 30 26 28 28 26 16 16 2238
S 19 6 1 2 1 22 26 6 14 16 25 4 1339
s 8 14 14 32 18 8 30 10 12 -6 16 -22 -640
ScuJcnc Xenral .Ability L  _ _
D é r  Per._enti.e I  C o . t ç ) .  Cone. Prob-Solv. TOT.M.
.-\cl’.ieve::'.ent Posttest 
Corno. Cone. Prob-Solv. TOT.AL
Cluinr.e Scores 
Com;;). Cone. Prob-Solv. TCl.'J.
^ 1 16 46 48 42 44 54 50 62 58 8 2 20 14
14 1 4 1 1 - 12 1 2 1 8 0 1
8 8 14 4 6 30 1 12 8 22 - 1 3 8 2
21 1 28 2 4 24 12 6 12 23 -1 6 4 8
^ 5 12 14 22 20 18 38 36 12 28 24 14 - 8 10
21 6 10 20 10
;
28
24 18 28 23 18 8 8 13
^47 31 26 28 28 28 70 32 42 2 42 4 14
^43 17 40 22 32 30 70 18 36 42 30 - 4 4 12
^49
3 18 36 6 18 30 26 40 30 12 - 1 0 34 12
' s o 35 22 38 56 36 38 62 40 44 16 24 -1 6 8
MEANS. . . 23.14 22.46 23.78 24.50 21.58 38.02 36.76 31.66 34.26 15.56 12.98 7.16 12.68
STANDARD
DEVIAT IONS. • 28.16 14.24 16.50 15.31 19.69 21,51 19.29 17.12 14.34 16.51 13.47 8.35
ooI
*A11 Achievement and Mental Ability Scores are given in terms of National
Percentiles. Average for the National Percentile is 53.
